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10,000th of the American Locomotive Company. 


On November 2d, the American Locomotive Company in- 
vited a party of guests to visit its Schenectady Works for 
the purpose of inspecting two very large and powerful Pacific 
type locomotives just completed for the Northern Pacific 
Railway Company. These two engines complete the total 
number of locomotives built by all of the works of this com 
pany to 40,000 and this method was taken of celebrating the 
event. 

The locomotives are of the Cole balanced compound design 
and are the first of the Pacific type to be built with this ar- 
rangement of cylinders, all previous Cole compounds having 
been of the Atlantic type. They have the further distinction 
of being the heaviest of the type ever built, weighing 240,000 


AND RAILROAD JOURNAL. 





411° 


should be made to the comments on the advisability of using 
a combustion chamber, given on page 393 of our October 
issue, where it is stated that one year’s experience had in- 
dicated that there was no reduction in boiler capacity in spite 
of the large reduction of actual total heating surface, hence 
proper consideration of this feature should be given in com- 
paring these locomotives with others not so arranged. 

The illustrations show all the more important details very 
clearly and a careful examination of them will give a good 
idea of the prominent features of this interesting design. 

The illustration showing the boiler has not been included as 
the boiler on this locomotive is practically identical with 
the one used on the previous Pacific type engines, the details 
of which were shown on page 394 of the October issue. The 
only change made has been in placing the cylinders 13 ins. 
farther ahead, making them 32 ft. 11 ins. from the front edge 
of the mud ring and 43 ins. ahead of the flue sheet. The 
front barrel sheet has been increased in length to make up 
this difference. In other respects the boilers are identical, 
and reference can be made to the previous article for a de- 
scription of and comment on the design. 

The 
older 


Cole system of compounding is similar to the 
that it places one pair of 
cylinders, which in this case are the high pressure ones, be- 
tween the frames and ahead of the other pair, connecting them 
to the front cranked axle, while the outside pair are con- 
nected to the second pair of drivers in the usual manner. It 


differs from that design, however, in having but one system 


DeGlehn arrangement in 
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COLE FOUR-CYLINDER BALANCED COMPOUND PACIFIC TYPE LOCOMOTIVE, NORTHERN PACIFIC RY. 


lbs. total with 157,000 lbs. on drivers. Other noticeable feat- 
ures embodied in the design are the use of the combustion 
chamber, of the same arrangement as was applied to the large 
order of 70 locomotives illustrated in the previous issue of this 
journal, and the use of the Walschaert valve gear. 

The table on page 414 permits a comparison to be made 
between these leaders of their type and others of the balanced 
compound Pacific type previously built, as well as several dif- 
ferent Cole compounds of the Atlantic type. Reference can 
be made to the article mentioned above (Oct., 1906, p. 395), 
for a comparison with the other Pacific type locomotives now 
Owned by the Northern Pacific Railway Company, this one 
Making the fourth arrangement of practically the same size 
and weight, giving this company Pacific type locomotives as 
follows: Simple engines without combustion chamber or 
Superheater; simple engines with combustion chamber and 
Without superheater; simple engines with combustion cham- 
ber and superheater, and balanced compound engines with 
combustion chamber and without superheater. This offers an 
exceptional chance for developing the advantages or disad- 
vantages of these several features by direct comparison while 
operating under identical conditions. 

In examining the table of comparative dimensions given, 
herewith, it should be remembered that the introduction of 
the combustion chamber largely reduces the actual total 
Square feet of heating surface, and hence all ratios based on 
that figure. In these ratios the square feet of heating sur- 
face is used as an indication of boiler capacity, and reference 


of valve mction, which operates two piston valves one for 
each cylinder through one valve stem. 

The design was first brought to public notice in 1904, when 
an Atlantic type locomotive with the Cole system of com- 
pounding was built by the American Locomotive Company for 
the New York Central and Hudson River R. R., and exhibited 
at the St. Louis exposition where it was tested on the Penn- 
sylvania Railroad's locomotive testing plant. It made an excep- 
tionally good record, and was the only locomotive tested which 
was able to maintain 75 miles per hour for one full hour. Its 
operation was most satisfactory from all points of view, and 
the results obtained showed the design to be excellent in all 
respects. Reference can be made to the report of these tests 
published by the Pennsylvania Railroad Company for the rec- 
ord given by this locomotive. Since that time this design has 
been specified by two other companies for Atlantic type loco- 
motives. Descriptions of these engines were published in this 
journal in 1905, page 287, and 1906, page 73, and for the 
New York Central locomotive, .904, pages 166 and 241. 

In brief, the cylinders in this design consist of a pair of 
low pressure, which was cast with a saddle and valve cham- 
bers, and are connected to the frames and boiler in a manner 
very similar to a simple engine and a pair of high pressure 
cylinders which are between the frames and drive on a crank 
axle and are in a separate casting fastened to the frames and 
saddle ahead of the low-pressure cylinders. The guides 
for the high-pressure cylinders are located beneath the low- 
pressure saddle. A passage is arranged for conveying steam 
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ELEVATION AND SECTIONS OF FOUR-CYLINDER BALANCED COMPOUND LOCOMOTIVE, NORTITERN PACTFIC RAILWAY. 


trou. the saddle to the high pressure valve chamber throush is a large aud stiff, although very light, steel casting spanning 
an elbow pipe heavily lagged and connecting through ground the frames and supporting the back end of the low pressure 
joints. An examination of the drawings of the cylinders will guides and all parts of the valve gear. 

illustrate the details. A difference is noticed in this latest The frames, which are shown in one of the ilustrations, are 


design over that used formerly, in that the high pressure’ in two sections, the trailer frames being of a double plate de- 
cylinders are somewhat raised and slightly inclined. This is sign with the wheel between and connect to the main 
done, of course, for clearance of the front truck since connect frames just back of the third driver, at which point there is 
ing to 69 in. wheels, in a direct line, would throw the high a cross frame stiffening casting, to which the pivot of the 
pressure cylinder too low for the proper clearance. All radial truck trailer frame is connected, and which also in- 
previous Cole compounds have had wheels of 78 in. or mor‘ cludes the boiler bearings. The main frames are of the bar 
in diameter, and hence it was not necessary to incline the type 4%4 ins. wide and 6 ins. deep over pedestals and 5 ims. 
cylinders. The valve chamber is in a horizontal line, being deep at the top rail in other places. The depth is increased 

continuation of the low pressure chamber. Two 14-inch to 8% ins. between the front pedestal and low pressure cy- 
linder connection, and is nar- 
rowed to 2 ins, in width and 
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between the top rails just above 

PLAN SHOWING FRAME BRACING AND TRAILER TRUCK. the pedestal of the second pair of 
drivers. This is a light but very 
Nollow piston valves are used, the one for the high pressure _ stiff casting, and ties and stiffens the frames securely at this 
heing arranged for inside admission, while the low pressure point. The special design of cast steel pedestal binder will 
is outside admission and central exhaust. A starting valve be noticed in the illustration. 


'S provided which will allow live steam at a reduced pressure The illustration shows the crank axle which is on the 
'0 he admitted to the low pressure cylinder when desired. forward pair of drivers and is of a solid forged design. The 
Botl valves are connected to the same stem and have, of center portion, which includes the high pressure main rod 
‘ourse, simultaneous movement. This stem is driven from 2 journals, is connected to the wheel fit and driving journal 


simple arrangement of Walschaert valve gear, the construc- portions by two circular sections 4% ins, thick. The high 
tion of which is clearly shown in one of the illustrations. pressure journals are 4% ins. wide by 11% ins, in diameter, and 
There is, in this case, but one reverse shaft, the reach rod the inclined part between them is rectangular in section 11 by 
extending directly from the reverse lever to the end of a 13% ins, The cranks are arranged at 90 degs. between the 
downwardly extending arm of this shaft, which is carried in two high pressure and 180 degs. between the high and low 
bearings supported from the guide yoke, and is offset in the pressure on the same side of the locomotive. The trailer truck 
tenter to clear the shell of the boiler. The guide yoke itself is of the radial roller-bearing design, which has been success- 
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Saigon ss b's ve apwnwwele's ose 0010 N. P. 0., B. aN. 


SE ae INI 5 oe 05.55 6 cin) 0a 00.00 204.8 Cole. Baldwin. 
Se IIE... woot ere csoenssbicses 4—6—2 — 2 
Se sc wrinn ig tei plea o).0.8 eee nelere & 240,000 Ibs. | 231,300 Ibs. 
ee ee ee 157,000 Ibs. | 143,600 Ibs. 
i, & 
ee ee ee ee i. 17&28x28 in. 
i TO ows cw men as aaea ee 69 in. 77 in. 
Nish iso wich bis bik SHRI DOS 220 Ibs. 200 Ibs. 
ce arr 30,340 Ibs. | 28,300 Ibs. 


NS eee ere are 
are MORTON MUTEROS... 0... ccc rccnvcces 
I ens ou wt Awe ose bbs een oes 


2,908 sq. ft. 
241.8 sq. ft. 


179 sq. ft. 
16 ft. 9 in. 20 ft. 


IEG ia pen ont isa le ins o wh oss 6-66.08: 8% 43.5 sq. ft. 49.5 sq. ft. 
Weight on drivers ~ tractive effort....... 5.18 5.07 
Total weight = total heating surface....... 82.5 75.5 
Tractive effort X diam. drivers ~ total H. S. 720 713 
Vol. equivalent simple cylinders........... 9.9 11.5 
Total H. S. + vol. equivalent cylinders..... 294 265 
Grate area + vol. equivalent cylinders..... 4.3 4.3 
Reference in AMERICAN ENGINEER......... This issue | 1905, p. 246 








3,055 sq. ft. 


























A., T. & 8. ¥. or. Erie. YP. BR B®. =~. € 
Baldwin. Simple Cole. Cole. Cole. 
4—6—2 4—6—2 4—4—2 4— 4—2 4—4—2 

226,700 Ibs. | 223,000 Ibs.| 206,000 Ibs. 200,500 Ibs. | 200,000 tbs. 
151,900 Ibs. | 146,300 Ibs.| 115,000 Ibs.| 117,200 Ibs. —. Ibs, 
17&28x28 in. 22x26 in. a 16&27x26 in. ah] - 
73 in. 69 in. 78 in. 80 in. 79 in. 
220 Ibs. 200 lbs. 220 Ibs. 205 Ibs. 220 Ibs. 
32,800 Ibs. 31,000 Ibs. 23,860 Ibs. 23,300 Ibs. 24,000 Ibs. 
3,595 sq. ft. | 2,978.4 sq ft. |3,634.7 sq. ft. 2,861.6 sq. ft.|.3,465 sq. ft. 
192.8 sq. ft.| 241.7 sq. ft. | 181.1 sq. ft.| 181.4 sq. ft. | 198 sq. ft 
20 ft 16 ft. 9 in. 17 ft. 16 ft. 3 in. 16 f 
53 sq. ft 43.5 sq. ft. 56.5 sq. ft. 55.5 sq. ft. |50.23 sq. ft 
4.63 4.72 4.82 5 4.58 
63 75 56.5 70 57.5 
666 720 513 650 546 
11.5 11.4 8.93 9.4 8.93 
312 261 405 305 387 
4.62 3.8 6.33 5.9 5.62 
1905, p. 45411906, p. 392| 1905, p. 287] 1906, p. 73 |1904, p. 166 











COMPARATIVE DIMENSIONS OF 


fully built and applied by this company for a number of years. 
The general dimensions, weights and ratios are as follows: 


COLE BALANCED COMPOUND 


PACIFIC TYPE LOCOMOTIVE. 





NORTHERN PACIFIC RAILWAY. 


GENERAL DATA. 


ML Hn io asa up ize Use ince se eo a aw kas vlna we WS" 6 We RIN we eer 4 ft. 8% in. 
Mer etna aa Tk tas see ile, b ieee oe Ae oe Se Passenger 
OIA eee Lae ois VaR St te ie Necwrattetis iis plac? emia cian Ve Re a Bit. coal 
ae eee ny 30,340 Ibs. 
ne ee OND. is 5 vein i/o hw 6,0; 5:0) we ew Dw Oe ae 240,000 Ibs. 
I ST on a i le iin wwe ele eee Ne 157,000 Ibs. 
Weight of engine and tender in working order....... ... 380,500 Ibs’ 
ere a er ee ec 12 i. 
yee WB, WOTRE. 5.5 woe cccss She dave Gin ek is ere ee ee 33 ft. 5 in. 
wrens Dees, Wamine ad tender. .... oo. c ccc ccwcccesewsse 62 ft. 10 in. 
RATIOS. 
yan Se Grivera = tractive Cort... i... 6c cciwccccccscceseces 5.18 
es ee ea RON I ow 5s aw oi eile 6 x's Gm Oi 6 015.6 wine oie wise late 7.9 
Tractive effort X diam. drivers ~ heating surface................ 720 
etme Meeting BUriacd < SPAS BTOR. .. ww. ccc cs cnesvsevcvecceses 67 
Firebox heating surface ~ total heating surface, %.............. 8.3 
Weight on drivers — total heating surface................0e200- 53.8 
Total weight = total heating surface... ... 2... cccsccscscvesecs 82.5 
Volume of equivalent simple cylinders.................... 9.9 cu. ft 
Total heating surface — volume equivalent cylinders............ 
Grate area — volume equivalent cylinders.................-2000- 4.3 
CYLINDERS. 
hea nie se kid vais nibs inte eye es a Sn eb seek eos Balanced Compound 
I ON tear BS ee ab ek ei glee ee Ore Oe Wo WIA LOTS en ae ae 
nS He IN oii is eee Gos oles Ww b's ws le eRe 16% & 2714 x 26 
VALVES 
sete tO Eckard We as oe os week al nw Sw CON EE Piston 
ees nih cial ie Vib tb Wari PAM OES CA sla ERS KREME 14 in. 
I eee hs Sis Sis ce Leia era wale ek a oa ee we 6 in. 
tt ee ecg CaN yk Sahib ek ARS ER ee ee Oe 7 
ES SEE Pee eee eee ee ee eS H. P., 6-16 in.; L. P., % in 
I ag 12 ag ss pg ine ale eb aw ws & Kee ee alee Y% in. 
WHEELS. 

Ie NN SRG ng sco ce wk awww Oe NS 69 in 
ee ae ee ne re ee 3% in 
Driving journals, main, diameter and length............. 11 x 11% in 
Drivirg journals, others, diameter and length............ 9% x 12 in 
ey Se SOONER, MOUNT 6 ooo as we sess cakeesussucus 33% in 


Engine truck journals..... . 
ene MeweC: WRIDEIE, MINMNEbET ww cc icc cae abs ccensscccnsnwen 45 in. 


Trailing truck, journals......... nai wissen os eee 8 x 14 in 
BOILER. 
ete RC a iat Bete a ici ob 4g Wy 4: mid wade win RE E. W. T. 
I Gash Sas Tae ora cs gs 0-04.21 we ee Ri wR OR Se 220 = Ibs. 
Spee MAMUON WE TIUOE PENG. 25 ccc cece ceccncnciecdenseus 72% in. 
ne Ee WU WIE. cw stds cc bcccescbeccssus 96 x 65% in. 
CT Te COREE PT re 3, in. 
ee err eee ee err F4%4-S -B4 in. 
Tubes, number and outside diameter...................0- 306 2-in 
NS rea ove: cae) Gn’ b)s Sok we'K dAdo. dee DSRS Re 16 ft. 9 in. 
SE EN, OUND 6 os sss bo vo sos ce cakes seek cues 2,667 sq. ft. 
IDE IN 6 ais as 5-010 Ack ibid So lerach «ares WTO 241.8 sq. ft. 
IN ROM 65k Gigs Wie 9b 0 6 dws ws Saku ew 2,908.8 sq. ft. 
ete Stee Rtas lk 1s ek ars ah ee dn ww A 43.5 sq. ft. 
I IN ao oink Gg ski, 6 1S ass me S's ik ow A Re 18 in. 
POONER, SICKERT QHOVE Tall. on co.cc cece csesncsvcees 15 ft. 5% ins. 
ee ae ne ON NGS kin. SS kb 6s a Se ale ee le wee ale ae 115 in. 
TENDER. 
Bae ais hia is wid eh pois h pS eS 4G Swine bm Pe es Water bottom 
I ST gt ahaha inca wiih acs 1b po ch Wo Dees Se kw taste wae bie OE 13-in. channels 
II Oo Nuk ee hi cis oe y's face avian elo IA Te Rate 33% in. 
pomrmeim, Diameter and length... onic cceccccvsccese 51% x 10 in. 
ss crcl Aik ie lee oa Si os ACLs BOR ER Mi eee 7,000 gals. 


IE Sn i tars Lads 1%, ain neha ih wo taniela scaselnca se wha ieee 12 tons 








PooL vs. REGULAR CrEw.—If you examine the reports made 
to the Interstate Commerce Commission by the different trunk 
lines showing the amount of money expended to keep each 
locomotive in repair for the year ending June 30, 1905, you 
will find two of the large trunk lines where they keep regular 
crews on their engines making the best showing of all rail- 
roads in the United States, and these two roads have a reputa- 
tion second to none in point of good service.—Committee Re- 
port on Pooling Engines, Traveling Engineers; Association. 


BALANCED COMPOUND LOCOMUTIVES, 


7,000 GALLON TENDER. 


LOUISVILLE & NASHVILLE RAILROAD. 


The standard 7,000-gal. tender of the Louisville & Nashville 
Railroad, illustrated herewith, has several interesting features 
of design. The sheets forming the sides of the coal space are 
in one piece, extending from the bottom of the tank to the 
top of the outside side sheets, to which they are riveted. This 
construction not only simplifies and reduces the cost of erec- 
tion, but also reduces the amount of material required. It 
also presents a much neater and cleaner appearance than 
where the vertical part of the coal space side sheet is con- 
nected to the outside sheet by a slope sheet extending to the 
top of the side sheet and a horizontal sheet extending to the 
side sheet, both the slope and the horizontal sheets being 
riveted to an angle riveted to the top of the coal space side 
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END ELEVATION OF TANK. 


sheet. The vertical part of the sheet does not end where it 
is riveted to the slope sheet forming the bottom of the coal 
pit, but extends downward to the floor sheet, to which it is 
connected by an angle-iron, taus greatly stiffening the tank. 
Additional braces for the bottom of the coal space are also 
provided, as shown. The sides and ends of the tank are 
stiffened by the 2144x4-in. T’s, which are riveted to them by 
7-16-in. rivets, 6-in. pitch. The water in passing forward into 
the legs of the tank passes through the screens of 2%x2%-in- 
mesh, No, 11 B. W. G. 

The center sills of the tender frame consists of 13-in. chan- 
nels, 37 lbs. per foot, and the side sills are 10-in. channels, 
35 lbs. per foot. The castings connecting the center -ills at 
the bolsters are of cast steel, while those connecting the cel- 
ter and side sills are cast iron. Cover plates 36 ins. wide and 
% in. thick extend across the frame at the bolster, securely 
tying the various parts together. There is also a cover plate 
of this size extending across the top of the frame at the 
center and cover plates 24 ins, wide and 1% in. thick at each 
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Cover plate by 4 x 4 x \%-in angles, and to the center and side 
Sills by heavy angle plates, as shown. The center sills are 
Spaced 23 ins. apart, and the steel draft casting at the rear 
end is arranged to take the Session-Standard friction draft 
sear. We are indebted for information to Mr. T. H. Curtis, 
superintendent of machinery, and Mr. Walter H. Stearns, 
Mechanical engineer. 








The committee makes the following conclusions, and recom- 
Mends as general principles of practice that: 
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end The end sills are %-in. plates connected to a %%-in. The circular form of an engine house is, in general, the 


preferable design, with possibly the following exceptions: 

(a) At branch terminals, or similar points, where not more 
than three or four locomotives are housed at one time and 
where it is more economical to provide a “Y” track than a 
turntable, or where it is not necessary to turn the locomo- 
tives, a through rectangular house, with switches at one end 
only, may be desirable, or 

(b) At shops where a transfer table is used and an engine 
house is to be added, and at special locations, the transfer 
table house may be desirable-—American Railway Engineer- 
ing and Maintenance of Way Association. 
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»>o-TON STOCK AND COKE CAR WITH STEEL 


3-TON STEEL UNDERFRAME STOCK AND COKE CAR. 


ATCHISON, TOPEKA & SANTA FE RAILWay. 

The Atchison, Topeka & Santa Fe Railway has recently had 
built at the Madison works of the American Car & Foundry 
Company a number of 40-ft., 70,000-lb. capacity combination 
stock and coke cars with steel underframes. They have drop 
hottoms on each side of the center sills for the entire length 
of the car, and these, in connection with eight large doors in 
he roof, make it possible to handle coke as well as stock. 
The dros doors may be locked so that it is impossible for them 
he cpened accidentally. One of the cars filled to the rool 
with coke can be unloaded in about 15 minutes, this including 
the time for closing the doors and placing the car in service 
(ondition, but it is expected that this time will be considerably 
shortened when those who operate the doors become more 
familiar with them. The cars have doors just above the 
floor at the ends so that, in addition to handling stock, coke, 
coal, ties and lumber, they may readily be loaded with rail, 
pipe or other long material. 

They weigh about 43,000 lbs. each and have the following 
general dimensions: 


Length over end sills 


Gia ae aratrd abi ela he or ra oa Bana ne ance aPaniaraa 40 ft 11% ins 
EE, MG 30 dp aGs die bas C Ree aoa ths eek eae ewueee ee eee 40 ft. 
es Ce See MOR 6 cea ca dcacetaws peccceusearenacas 9 ft. 6 ins. 
Ey We I Gaal co Wk weirder ar Glelw wee aes 9 ft. 10 ins. 
ME NER B55 6 id akh edie dle RO os Aa ee wee ti awe Be 8 ft. 8 ins, 
NE SGUD. GINO GREW ok oo kas cok bk cee we we meeeeseen 7 ft. 9 ins. 
Height top of rail to top of running board........... 13 ft. 3% ins. 
Height top of rail to top cf eaves........... eee ere 12 ft. 7% ims. 
a DOM CE ON 4b ceneiusueet ewe eess rer rrr eT 35 ft. 11% Irs. 
ee WAU Or ROU cv ict cc:ccdcemetaceedcusawnneneges 5 ft. 4 ins. 
Distance between centers of trucks..........eeeeee. 30 ft. 7% ins. 


The center sills are continuous for the entire length of the 
car and consist of %-in. plates with 3x3x% in. angles 
tiveted at the top, on the outside, and two 3x3x % in. angles 
tiveted at the lower edge, as shown on the drawing. These 
Sills are reinforced by a %4-in. cover plate and are 30 ins. deep 
for about 9 ft. at the center of the car, tapering to 18 ins. at 
the bolster. The side sills are of 6x9-in. long leaf yellow 
pine and are secured to the end sills by malleable iron pockets. 
At the center of the car is a 10-in, 25-Ib. I beam, forming a 
‘rosstie and passing through the center sills, to which it is 
fastened by means of angle plates. The ends are cut to receive 
he side sills, to which they are attached by angle plates, which 
form a bearing for the sills. There are four other crossties, 
‘onsisting of 10-in. channels, which are secured to the center 
ind side sills in like manner. 

The body bolsters are built up of pressed steel diaphragms, 
(hose between the center sills being of %-in, steel and those 
between the center and side sills of 5/16-in. steel. They are 


UNDERFRA ME-—-ATCHISON, 


TOPEKA & SANTA FE RAILWAY. 

reinforced at both the top and bottom by %-in. plates 14 ims. 
wide. The slots in which the door operating shaft works are 
reinforced by 34 x 2-in. plates, and there is a 3/16-in. pressed 
steel filler between the diaphragms. 

The end sills are of 8x12-in. white oak, secured to the 
center and side sills; as shown. “Miner tandem rigging is used. 
The floor supports, 5x4 ins., are bolted to the crossties, bol- 
sters and sills. The flooring is 2 ins. thick, and is protected 
around the door openings by steel plates. A modified form of 
the Caswell drop-door mechanism is used. Ratchet levers at 
each end of the car operate 2-in. shafts. Pinions on these 
shafts engage with racks and, as the shafts are revolved, they 
move inward or outward, thus opening or closing the doors, 
as the case may be. The shafts are fitted with roller bearings, 
which come in contact with the door, as shown on the drawing. 

The side posts are 3% x 4-in. and the corner posts 614 x 6%-in. 
The side and end posts are plated on one side with 4-in. 
channels, secured to them by %-in. bolts. The ends of the 
posts are fitted to malleable iron shoes and caps. The side 
door openings are 5 ft. 1 in. x7 ft. 9 ins.; the end door openings 
are 2 ft. 3% ins.x2 ft. 10 ins. There are eight roof doors. 
each having an opening 2 ft. 4 ins.x5 ft. 7% ins. The roof 
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END ELEVATION OF 35-TON STOCK & COKE CAR. 
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door openings are plated se er ee eee 


with iron and provided 
with water grooves. The 
trucks are the standard 
Santa Fe type for 35- 
ton freight cars. We are 
indebted for drawings 
and information to Mr. 
A. Lovell, superintend- 
ent of motive power, 
and Mr. E. Posson, en- 
gineer of car construc- 
tion. 











WALSCHAERT VALVE 
GEAR.—Engine failures 
due to the breaking of 
valve motion connec- 
tions during twelve 
months’ service have 
been very slight. With 
fifteen engines equipped 
with the Walschaert 
valve gear we have had 
only three failures that 


were _ chargeable to 
valve motion failing, 
while with engines 


equipped with the 
Stephenson link motion 
we have had at least 
three times as many failures due to the link motion getting 
out of order.—0O. H. Rehmeyer, before the Traveling Engi- 
neers’ Association 

TECHNICAL INSTRUCTION FoR RAILWAY EmpLoyers.—Mr. J. F. 
Dunn, superintendent of motive power of the Southern Pacific 
Lines East of Sparks, has arranged with the University of 
Nevada at Sparks to establish classes for apprentices to be 
held every Monday and Tuesday mornings from 7 to 9 o'clock, 
and also for mechanics, car men, etc., to be held every Monday 
and Tuesday evenings from 7 to 9 o’clock. The classes will 
receive instruction in arithmetic, elementary mechanics, me- 
chanical drawing, link motion and valve gears. 
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III. 


POWER ILOUSE. 








POWER HOUSE WITH PAINT STORE HOUSE IN FOREGROUND,—COACH SHOP AT THE LEFT. 


SHOPS. 


RAILROAD. 


The power house, while it is apparently located a consider- 
able distance south of the center of gravity of the power dis- 
tribution, is not as far from it as would appear, since the 
amount of power required to operate the machines and the 
shaving exhaust system in the planing mill is quite large 














POWER HOUSE—VIEW FROM TOP OF LUMBER SHED. 


compared to that used 
in any of the other 
shops, not excepting 
the locomotive shop. 
Condensors were not in- 
stalled, as practically 
all of the exhaust steam 
is used by the heating 
system and in the dry 
kiln. The piping is very 
carefully arranged 10 
take care of any emers- 
ency and preve nt a 
shutdown in case of ac- 
cident. 

Building.—The power 
house is a steel frame 
prick building, 110 ft. 
by 141 ft. 4 ins., divided 
by a 13-in. brick wall 
into a boiler room 48 ft. 


8 ins. by 139 2 ins. 
and an engine room 58 


ft. 1 in, by 139 /t. 2 ins. 
Over each room is 3 
monitor 7 ft. 10 ims. 
high and about 15 ft. 
wide, extending almost 
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CROSS-SECTION TILROUGH 


the entire length of the building. The engine room floor is 
8 ft. 101% ins. above grade and the height from the floor to 
the underside of the roof trusses is 36 ft. 5 ins. The engine 
room is equipped with a 5-ton traveling crane (56-ft. span), 
operated by hand, the runways of which are supported by 
columns independent of those of the building. The roof pur- 
iins consist of 10-in 25-lb. I beams, the wall and ridge purlins 
of 10-in. 15-lb. channels and the rafters of 214 by 2% 4.9-lb. 
T’s. A composition roofing is used. 
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ENGINE AND BOILER ROOM, 


The floor is of concrete, supported by 15-in. I beams, which 
are in turn supported by cast-iron columns and, wherever 
possible, by the machinery foundations. The floor of the 
basement is slightly above grade and consists of concrete laid 
on a bed of cinders. The basement is lighted by a number of 
small windows. The window sills are of concrete, and all 
wood in connection with the windows and doors is covered’ 
with galvanized iron, thus making it fireproof. The wains- 
coting of the engine room is 9 ft. high and of brown pressed 
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SIDE ELEVATION OF POWER HOUSE, 


brick laid in black mortar, except the first four courses just 
above the floor and two at the top, which are of black brick. 
The remaining part of the wall is of yellow pressed brick. 
The coal storage bins and the conveying machinery are sup- 
ported by a special steel construction. 

Boilers and Stokers.—There are eight Sterling stokers, each 
of 305 h.p.; six are equipped with Green chain grate stokers, 
and two of these, as well as the remaining two of the eight, 
are arranged for burning the sawdust and shavings from the 
planing mill, the shavings being fed directly upon the grate 
through a pair of 6x12-in. spouts, which enter the furnace 
just above the rear of the igniting arch. 
The shavings are forced from the gal- 
vanized iron storage pockets on the roof 
of the planing mill by means of a blower 
system. Power for operating the stokers 
{is furnished by a 6-h.p. Kriebel oscillat- 
ing engine. Each stoker has an active 
grate area of 67.5 sq. ft., and is designed 
to burn bituminous slack. The ashes are 


raked from the pits into chutes, which 
deposit them in the conveyor. The con- 
crete slab which partially covers over the 
top of the ash pit catches the unconsumed 
coal which drops through the grates, and a 
is also used in connection with a brick ; 

damper to shut off the cold air at the U 


Engines 
and 


110 





Generators 


todis Chimney Company of New York, of 
perforated radial bricks, made from a spe- 
cially selected clay, burned in a high tem- 
perature, to render them dense and impervi- 
jus to moisture. Opposite the opening for 
the flue is a balance opening of the same 
shape and size in order that the settlement 
on the two sides will be equal, and therefore 
prevent cracking or canting over of the 
chimney. The balance opening is closed on 
the outside by a dummy wall. 

Coal and Ash Conveyor.—The coal is fed 
to the stokers from overhead storage pockets 
of steel and concrete construction, which 
have a capacity of 1,000 tons, or sufficient 
to operate the plant for at least three weeks. 
The coal is delivered to the power house 
over the track extending along the western 
side of the building. It is shoveled from 
the cars into curved chutes, which conduct 
it to a crusher and feeding device, after 
which it passes into the conveyor. The coal 
crusher is operated by a 20-h.p. General 
Electric ‘motor. The conveyor is of the 
Peck overlapping pivoted pocket type, was 
installed by the Link Belt Machinery Company of Chicago, 
and travels at the rate of 40 ft. per minute, delivering 40 tons 
of coal per hour. The ashes are conveyed to an overhead ash 
bin, which, when filled, may be loaded by gravity directly 
into gondola or hopper cars placed on the track alongside of 
the building. 

Boiler Feed Water.—In one corner of the boiler room is 
a receiver tank for returns from the steam piping and warm 
water from every source. Just outside of the boiler house is 
located a hot well, which takes the discharge of the cooling 
water from the air compressors. A Reilly pump is used to 
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back of the grate. \Z, 
Just outside of the boiler room door AN 
at the south side of the building is an 


elevator, as shown on one of the photo- Ae 
graphs, by which wood from ends of tim- | 


ber from the planing mill, or other ma- | 
terial, may be raised from the ground 
level to the level of the boiler room floor. 
It is operated by hydraulic power. 
Chimney.—The chimney is 182 ft. high. 
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with a flue 9 ft. 6 ins. in diameter. For 
a height of 60 ft. the wall is 40 ins. thick, 
and the cross-section of the chimney is 
square; above this the cross-section becomes circular. The 
wall is built in sections 16 ft. 5 ins. in length. The thickness 
of the wall of each succeeding section is made smaller, until 
for the top section it is only 854 ins, thick. The chimney is 
topped with a cast iron cap. It has a fire brick lining carried 
on bracket projections, making it possible to renew any section 
of the lining without disturbing the rest, and allowing for ex- 
pansion in the various parts, Tt was built by the Alphons-Cus- 





PLAN OF POWER HOUSE. 


supply the receiving tank with water from this hot well t 
make good leakage or waste from the system. Water flows 
from the receiver tank into a Cochrane feed water heater 
by gravity, and is drawn from this by two Laidlaw-Dunt 
Gordon boiler feed pumps, 16 and 8x10 ins. of the duplex. 
outside packed, plunger pattern. Between the feed pump 
section and the feed water heater is placed a reservoir tank 
in order to furnish a supply on which the boiler feed pumps 
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BOILER ROOM SHOWING ARRANGEMENT OF 
may draw in case of an emergency. The feed water heater 
is of 2,000-h.p. capacity, and while it is large enough for ordi- 
nary conditions it is sometimes emptied under extraordinary 
demands, and it is for this reason that the reservoir is placed 
between the heater and the pump. The reservoir tank is 4 
ft. in diameter and 10 ft. high. To regulate the action of the 
feed water pumps and insure the maintaining of the water 
line in the boilers at a constant level two Vigilant feed water 
regulators, manufactured by the Chaplin-Fulton Manufactur- 
ing Company of Pittsburgh, have been installed. 
Piping.—The piping for the engines and compressors passes 
directly through the floor into the basement, and the engine 
room with no overhead piping thus presents a rather unique 
appearance. At the rear of 
the boilers is the main 
steam header (12 ins.), 
divided into two sections. 
Each main header is con- 
nected in parallel with a 6- 
in. auxiliary line, and the 
two main headers are also 
connected by a 6-in. line, 
while the two inner batter- 
ies of boilers are connected 
by an 8-in. line. The use 
of the large and _ small 
parallel mains takes care 
of the expansion strains, 
and allows the use of 
smaller pipe than would 
otherwise be necessary. 
This system of piping will 
take care of almost any 





emergency, and it also 
keeps all of the piping 
Warm and avoids the ne- 
tessity of having to cut 


cold headers into the sys- 
tem and the consequent 
trouble due to condensa- 
tion in the pipes. A 10-in. 





STOKERS. 


are no slip joints in any line of 
piping. 

Engines and Generators.-—- 
There are three Buckeye cross 
compound 18% and 3214x12-in. 
engines, each direct connected to 
a Bullock type I 350-k.w. gener- 
ator, furnishing 1,400 amperes at 
from 240 to 250 volts. An inter- 
esting feature in connection with 
the generators is the brush os- 
cillating device. The brushes are 
carried on the usual ring rigging 
placed in bearing wheels, which 
are revolved slowly, and are 
forced along their axes until 
they have moved about % in. 
when they are released and re- 
turned to their former place by 
a spring. By continually repeat- 
ing this process the brushes are 
prevented from wearing grooves 
in the commutator. 

Air Compressors.—Two Inger- 
soll-Sergeant air compressors of 
the two-stage type, and having 
cylinders 18 and 24x21 ins., are 
provided. They each have a 
capacity of 1,400 cu. ft. of free 
air per minute. Air is supplied 
to the shops at 100 lbs. pressure, and no reservoir or receivers 
are used for the compressed air, as the volume of the 10-f&. 
pipe (1,000 ft. long) conveying the air to the different shops 
is sufficient to steady all pulsations and provide what storage 
space is needed. 

Pumps.—The service, fire and high-pressure pumps are lo- 
cated in the basement, but the engine room floor is cut away 
above them, as shown on one of the illustrations. 

A Laidlaw-Dunn-Gordon pump, with 12 and 1814x18-in. 
steam cylinders and 12-in. water cylinders, is used as a ser- 
vice pump for supplying water for the entire plant. It is of 
the duplex compound type, with steam cylinders in tandem, 
and controlled by a Fisher governor. 
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steam main furnishes live 
steam for the shops, There 
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ENGINES AND GENERATORS. 


The fire pump is of the Laidlaw-Dunn-Gordon make of the 
simple. duplex type, and has 18 and 10x12-in. cylinders, with 
a.capacity for half a million gallons per hour. 
of- this pump is open to the atmosphere. 

A Snow pump for furnishing pressure for the hydraulic 
riveters has 20 and 4x12-in. cylinders, and furnishes 1,500 Ibs. 
pressure. The accumulator is in the boiler shop. 

There are also two Marsh vacuum pumps for pumping the 
water from the return mains of the heating system. 

Switchboard.—The switchboard was built by the Western 
Electric Company to plans prepared by Mr. Ward Barnum, 
electrical engineer of the railroad. It consists of nine panels 
of red Tennessee marble, each 30 ins. wide, except the bus bar 
tie panel, which is 36 ins. wide. The three generator panels 
are at the left, each having at the top a double pole circuit 
breaker, below which is a 2,500-amp. ammeter, a rheostat 
handle and a double throw switch. At the left of the switch- 
board are two swinging voltmeters for use in throwing in a 
generator. To the right of the 


The exhaust 


which contains a 2,000-ampere 


am- 
meter for power, a 600-ampere ammeter 
for lights and the circuit breakers, 
which act also as switches for power 
and light feeders. 





SUEZ CANAL 
now under way include an increase of 
depth throughout to 31 ft. and the bot- 
tom width to 128 ft., which will permit 
an increase of speed of vessels passing 
through it from six to nine miles per 
hour. This wiil enable ships to make 
the passage through the canal in 12 
hours, about 6 hours less than at pres- 
ent.—The Engineering Record. 


IMPROVEMENTS TO THE 








Car Ferries.—There are now thirty- 
five companies operating car ferries in 
North America, and they cover 1,560 
miles of territory. Nine ago 
there were only 197 vessels in service, 
with an aggregate capacity of 2,069 
cars; now there are 562 boats, with a 
capacity of 5,615 cars. The average 
number of cars carried daily by all lines is about 11,500. 


years 


CHECKING INTAKE AND OUTPUT OF MATERIAL 
DELIVERED TO SHOPS.* 
By J. H. CALLAGHAN. 





The Angus shops of the Canadian Pacific Railway, located 
at Montreal, are the largest group of railway shops on the 
continent, covering as they do an area of 250 acres, with 17 
acres under roof, and consisting of the following shops: Loco- 
motive erecting and machine shop, gray iron foundry, wheel 

*Abstract of a paper presented at the recent convention of the 
Railway Storekeepers’ Association. The part referring to the wheel 
foundry, the frog and switch shop, paint and lumber, has been omitted. 
The Angus shops were described in the AMERICAN ENGINEER AND RAIL- 


ROAD JOURNAL as follows: General arrangement, December, 1904, page 
451; buildings, January, 1905, page 1; and Feburary, 1905, page 37; 


power plant, March, 1905, page 75; truck shop, car machine shop, 
freight car erecting shop planing mill and passenger car shops. 
April, 1905, page 114; locomotive shop, May, 1905, page 161, and 
June, 1905, page 219; foundries, September, 1905, page 326; black- 
smith shop, October, 1905, page 363. 





generator panels are two instru- 
ments panels; the first has two 
totalizing ammeters, one for light 
and the other for volt- 
meter switches for connecting 
the two swinging-arm voltme- 
ters, and, at the bottom, tie 
switches for throwing the lights 
either on high or low bus bars, 
as may be desired. The second 
instrument panel has two recorad- 
ing voltmeters, a 4,000-ampere 
integrating watt-meter for power 
circuits and a 


power, 


2,000-ampere in- 
strument for the lighting cir- 
cuits. The ground detecting de- 
vices are-placed upon this total- 
izing-panel. These consist of an 
instrument switch, one for each 
bus, arranged so that readings 
across: the bus bars and from 
either bus to ground are made on 
the station voltmeter mounted at 
the-end of the, switchboard. On 


the right hand end of the board 
are; four: feeder. panels, each of 
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foundry, frog and switch shop, blacksmith shop, car machine 
shop, car truck shop, freight car erecting shop, planing mill, 
cabinet shop, upholstering shop, passenger car erecting and 
paint shop, passenger car repair shop. In order to allow of 
my giving an accurate idea of the system of shop requisitions 
and store orders in use, covering the intake and output of 
material supplied to and delivered from the various shops, I 
will treat each unit separately. 

Locomotice Erecting and Machine Shop.—In this shop new 
locomotives are built, engines are repaired and locomotive 
parts, coach trimmings, water tank parts, roundhouse drop 
jacks, etc., are manufactured and delivered to the stores de- 
partment for shipment to the various points on the entire 
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are then priced and classification item and class number added 
to them, after which record is taken of them, and at the close 
of the day’s business they are turned into the general store, to 
be included with the various other lots received from all other 
petty stores on the plant, and sent into the office the following 
morning, together with the forms covering disbursements 
from the general store to be posted or, rather, charged to the 
various accounts for which the material was required. These 
forms are made in duplicate, the foreman issuing them retains 
the duplicate, while the original is delivered to the storeman. 
Eventually, however, both original and duplicate find their 
way to the office and are there compared, one being a check 
against the other, so that you not only have the store form, 
covering the material issued, but 




















CGCENERAL VIEW OF AIR COMPRESSORS. 


system. To meet the ever-increasing demands for material to 
keep this shop moving I have no less than four petty stores in 
and about it, namely, petty general store, located in center of 
building; petty paint store, located near tender and cab section 
in shop; also stock of steel plates, angles, tees, tires, bolsters, 
wheels, ete., located outside west end of shop contiguous to 
boiler shop section and stock of boiler tubes, dry pipes, super- 
heating pipes, etc., located outside of building, but immediately 
adjacent to tube furnaces and steam fitters’ section. All of 
these stores are under charge of storemen, and the business 
transacted in connection with them is carried on in precisely 
the same manner as if the deliveries to the shop were made 
from the general store building. Stock books are carried in 
each of them, together with day 
books, into which a correct rec- 
ord of all receipts and disburse- 
ments are posted, which at the 
end of each month are summar- 
ized and posted into stock book 
before the same is turned into 
the general store to allow of cor- 
rect compiling of the regular 
monthly requisitions on the gen- 
eral purchasing agent. The 
forms of shop requisitions known 
and variously described as shop 
requisition form M and_ shin 
Plaster are in general use 
throughout the plant, so also is 
the form covering goods drawn 
for manufactured material. This 
form is made out and signed by 
the several foremen who are au- 
thorized to issue them and are 
given to the storemen, who sup- 
bly the material. These forms 











a — | the mechanical department’s ac- 

knowledgment of its receipt. In 
this shop we have a group of 
three general disbursing accounts, 
namely, “repairs,” which, of 
course, gives reference to engine 
numbers, steam shovels, rotary 
i plows, etc.; “new rolling stock,” 
which gives the equipment order 
numbers, and “manufactured ma- 
terial,’ covering the numerous 
store orders placed on the shop. 
Under these headings the intake 
of material and the output of 
work is checked up, posted, and 
cost arrived at. This is the sys- 
tem in general use and is a clear 
and simple method, and, if prop- 
erly conducted by all interested, 
offers a very accurate solution of 
the cost problem. While I say 
this is the system in general use, 
there are exceptions brought 
about by the impracticability of applying it in conducting the 
department’s business in connection with some of the shops, 
and it is for this reason I wish to treat each of the shops 
where such differences occur and which go to make up the 
whole, separately. 














Foundries.—From our two foundries, grey iron and wheel, 
we turn out the majority of grey iron castings for the entire 
system and the total wheel supply for the road. Similar gen- 
eral accounts, namely, repairs and equipment, are handled here 
on the same lines as in the other shops, with the exception 
that all requisitions covering such accounts are merged into 
store orders and placed o nthe foundry by storeman in charge. 
To make this condition plain I will endeavor to give you an 
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outline covering the conditions under which our foundries 
are conducted. First of all, we aim at treating them on the 
lines we would an outside concern, so that we may exact from 
them the same (though we figure on better) service we would 
from outside foundries. They are operated by the car depart- 
ment, and the master car builder is directly responsible for 
their operation and output. At the same time the total intake 
of raw material and the output of finished castings are the 
property of the general storekeeper, hence the importance of 
checking and weighing the intake and output by store de- 
partment employes. To take care of this work there are two 
foundry checkers and one foundry clerk, whose offices are 
located in the scale room, through which all material must 
pass on its way to the cupolas, so that nothing goes into the 
cupolas without first crossing the scales and being correctly 
weighed by my foundry clerk. These weights are posted in 
a book kept for the purpose and are final; no forms are given 
covering this material, which consists of pig iron of various 
brands, broken wheels, scrap, coke, manganese, etc. The 
same is true of the various materials used in the foundries 
proper, such as sands, facings, flour, etc.; in short, all mate- 
rial required for the operation of these foundries is suppliéd 
without the usual shop form M already referred to as apply- 
ing in the locomotive, erecting and machine shop, so that the 
total cost covering intake of these foundries is made up from 
foundry clerk’s scale and material issued records. 

The output, allowing for shrinkages, is always a check on 
the intake, but, so that a correct record is arrived at, all cast- 
ings made in the grey iron foundry when cleaned and ready 
for delivery are checked as to pattern numbers and weighed, 
and as each load is checked out O. K. on the scale the tally 
incorporating the various items making up the load is signed 
by my foundry checker (who retains a copy), and is handed 
back to the foundry foreman’s representative as his authority 
for delivery. ‘[he loads referred to are loads of about two 
tons; they are usually made up so as to allow their being 
delivered direct to the various shops for which they were 
ordered without rehandling after crossing the scales. By this 
I mean castings for the coach shop would not be included with 
load for locomotive, freight car or switch shop, and in this 
way the foreman of the shop receiving the load accepts the 
check as to contents made by the foundry foreman, and my 
foundry checker, and delivers to the latter the shop forms M 
covering the load, which forms show in detail the various 
accounts to which the different patterns are to be charged. 
The shop foreman arrives at this information from the tally 
slip already referred to, which shows the requisition number 
covering the casting or castings made, taken from my order 
placed on the foundry. This apparently complex or detailed 
method of handling the grey iron foundry output is made 
necessary from the fact that we use this foundry as a petty 
store in making deliveries to the different shops, it being in- 
advisable from a business standpoint to deliver the total out- 
put to the general store to be rehandled and delivered to the 
shops. The line shipments, however, are sent from the gen- 
eral stores accompanied with the necessary shipping slips, 
and are here loaded into cars and forwarded to their several 
destinations. 

Blacksmith Shop.—From this shop the forgings for our 
total new equipment orders are turned out; also the bulk of 
car forgings required in the keeping up of repairs of freight 
and passenger rolling stock. We have here bulldozers and oil 
furnaces, together with the various other machinery and equip- 
ment, to allow of our turning out the iron work for 600 stand- 
ard box cars per month, together with new coaches and sleep- 
ers, while the locomotive side is provided with the necessary 
equipment to allow of the prompt turning out of new engines 
and locomotive repairs. These few facts are simply cited to 
give some idea as to the magnitude of the task attaching to 
the effort which is necessary to follow anything like the total 
intake of this shop on the regular lines followed in other shops. 

You will note from the location of material about this shop 
the opportunity offered to get at it without the necessary 


requisition form. There are not only doors every few yards, 
but windows, and contract men are not particular as to how 
they get material to work with; it is simply a matter of “get 
it’ with them; never mind the red tape. Now if we were 
only building cars from the output of this shop the intake 
question would be of little concern, but as we are repairing 
and manufacturing for the line it becomes absolutely essen- 
tial to have accuracy not only in connection with the intake 
of this most perplexing problem, but absolute correctness in 
checking the output. So far as pertains to deliveries from 
our regular iron rack or house no difficulty is encountered, as 
the business here is handled in exactly the same manner as 
if issues were made from the general store. 


There is in this building an office with phone communica- 
tion with all petty stores, offices and shops, together with a 
good store staff, including proper checkers and stock-keeper. 
All issues made from this rack are properly covered by the 
regular shop requisition form M, which is priced, classified 
and sent through the regular channel as already described. 
The stock here consists of all brands of iron, from the finest 
to the ordinary common, all in standard market lengths; 
tool steel in bewildering varieties all painted or marked for 
identification, also spring steel, gas pipe and chain, and is 
used almost exclusively for the filling of line requisitions and 
repairs in the various shops. The iron house, however, is 
but a very small part of the iron problem at our works, so 
much so that further remarks by me in connection with it 
are unnecessary; it is thoroughly organized and can take care 
of itself. 


Now to get at the greater field of iron deliveries: Your 
attention is called to the general lay-out of the stock. In the 
average standard 30-ton box car we have about 5,200 lbs. of 
wrought iron or mild steel, in a standard coach or diner 
about 23,000 lbs. We have orders on the shops at present for 
thousands of the former and something like a hundred of the 
latter. This will give you a fair idea of the amount of stock 
we must carry for these purposes. In ordering iron for new 
rolling stock we make it a practice of ordering iron cut to 
length for various purposes required; that is, in ordering arch 
bar iron instead of calling for standard bars we get pieces. 
The same applies to all other forgings to allow of the 
various sizes and kinds of iron being piled together, always 
keeping in mind the necessity of locating these piles con- 
venient to the various machines through which they must 
pass; that is, truss rods near the upsetting and screwing ma- 
chines, carry irons near the bulldozers, and so on. You will 
at once recognize the difficulties one must expect to meet in 
endeavoring to check in the requirements of this shop. 

The argument has been advanced that every pound of iron 
entering a smith shop should be weighed in, and the finished 
product as it goes out should undergo the same ordeal; this 
so that some statistical fiend might arrive at the actual waste 
in scalings, turnings, borings, etc. This proposition sounds 
all right, and might work very nicely at a small shop, where 
they use about a ton or two of iron a day, but in a plant like 
ours its introduction would be practically disastrous. Take, 
for instance, bulldozers with dies all placed waiting for raw 
stuff to be weighed out piecemeal to them; think of the fur 
naces in connection with them getting away with fuel oil to 
the tune of 2,000 to 3,000 gals. per day, the piecework men 
with their hands tied, and you have some idea of what this 
method would mean. And then the output: Our company 
wants all the cars it can get into service, and as quickly 4 
it can get them, to cope with the ever-increasing business 
which the unprecedented prosperity of the country has made 
necessary. At our present rate of building we are turning 
out a car every 20 minutes. Think of what weighing the out 
put would mean to this business alone. 1 venture to say 4 
reduction in the output of three to four cars per day would 
be the result. Would it pay or is there not some other Way 
in which the intake and output of this plant can be takel 
care of which will give the same results without clogging the 
wheels of progress? Yes, there is, and I will endeavor to out: 


ao = 2 @& 82 - st at = 
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line it. Take, for example, an order is placed for 1,000 stand- 
ard 30-ton box cars; the bill of material incorporating all 
items entering into the construction of these cars is sent to 
me by the master car builder. This statement is checked and 
marked, and all items other than what we manufacture our- 
selves, such as wheels, castings, etc., are made on a special 
requisition placed with the general purchasing agent. The 
original bill of material is then sent to my storeman in charge 
of business in the freight car erecting shop, and is there post- 
ed in a special receiving book, which is kept for the purpose; 
it is then returned to the general store for filing. When the 
material starts coming in (you may have material coming in 
on several orders of freight cars at the same time) it is 
weighed, checked and compared with the tallies which accom- 
pany all shipments, whether they are received in cars or by 
city teams. When all material is in the lines opposite each 
item bear a tick mark or O. K. Now when it is decided to 
start building this order, the number of cars turned out each 
night is made up by my man and compared with the car 
fureman’s record, and certain material, such as Westinghouse 
air brake material, roofs, truck bolsters, springs and iron 
are then covered by an order from the car foreman to my 
storeman, who posts them in his output book and forwards 
them to the general store, to be sent along with the disburse- 
ments to all other shops, and are delivered to the office to be 
charged up to the proper equipment account. This same sys- 
tem of getting at the intake and output of the shop applies 
to new coaches, sleepers, diners and to new engines. 


CENTER OF GRAVITY OF A LOCOMOTIVE.—SIMPLE 
ME1iHOD OF DETERMINING. 








By G. R. HENDERSON. 





{We have recently received several requests to present a 
description of a simple method of determining the center of 
gravity of a locomotive. The following article is reprinted 
from page 319 of the October, 1899, issue of this journal and 
describes a very simple and practical method.] 

The determination of the center of gravity of locomotives 
is a laborious task when computed mathematically, because in 
order to be accurate the weight and location of the center of 
gravity of each and every piece should be ascertained and 
their moments above the rail figured out, but the labor being 
so great, assumptions are made which affect more or less the 
final figures. It occurred to the writer that a practical method 
could be applied, and the following was therefore evolved: 

Suppose that we have a body of symmetrical cross section, 
the weight of which is known. If this body be tipped siightly, 
so that one of the edges upon which it stands is lower than 
the other, the center of gravity will be displaced laterally. If 
this body rests upon supports at the two lower edges only, then 
the lower support will sustain more weight than the higher 
one, due to the lateral displacement of the center of gravity, 
and if the angle is such that the center of gravity be vertically 
over the lower edge, the total weight will come on this edge, 
and the body will be in unstable equilibrium. Thus, in Fig. 1, 
the whole weight will come upon the support B, but in Fig. 
2 a portion will rest upon A and another portion upon B, but 
the sum of these two will be equal to the total weight. Let 
the weight of a symmetrical body be represented by W, the 
load on each support by Pa and Pb, respectively; then Pa plus 
Pb equals W. Let also the horizontal distance between the 
Supports be represented by h and the vertical difference by v; 
also the distance measured horizontally between the support 
B and a vertical dropped through the center of gravity be 
represented by x. Now, by equal moments PaXh equals 
WXx and Pa Xh 

> 





W. 
As the body is symmetrical, the center of gravity must be in 
the central axis c-d and at the intersection with the vertical 
through y, at a distance x from B, or at O. This may be laid 
off graphically, or it may be calculated by similar triangles. 
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This principle was practically applied to a locomotive, as 
follows: The engine was first carefully weighed on the track 
scales, with a certain height of water, etc., and was backed 
off the scales. The rail was then removed from the narrow 
side of the scale platform and blocks laid close together, like 
ties, from the outer frame to the fixed or dead rail support, 
care being taken to see that the portion of the scale under 
these blocks was entirely free. A rail was laid to gauge on 
these blocks and a slope prepared at one end. All was now 
ready, and, the beam being balanced, the water was brought 
to the same level as before in the boiler and the engine run 
upon the new track, and the load upon the lower rail weighed. 
While the engine is upon the scales a level should be run 
from rail to rail to determine the exact difference of level 
for use in making the calculations. Of course, there is a 
slight error, due to shifting of the water sidewise in the boiler, 
which tends to exaggerate the result. The frames should be 
blocked over the boxes, so that the boiler will stand relatively 
to the wheels, the same as on level track. 

If care be taken, accurate results may be obtained, as with 
the small elevation of about 714 ins. an increase in weight of 
25,000 lbs. on the lower side of the engine was shown by the 

















v Pb 
Ww 


Fig. 1. 


Fig. 2. 


scales, the total weight of the locomotive being about 140,- 
000 lbs. 

[The following example of an application of the above method 
is taken from page 19 of Mr. Henderson’s book on “Locomotive 
Operation,” published in 1904. With a rail elevation of 75% 
ins., the scale beams indicated 95,500 lbs. (Pb) on the lower 
rail and a measure of 5814 ins. between points of rail contact 
(A and B) and 29% ins. from the center line of the engine 
(c-d) to the lower rail contact. Now, if W—total weight 
and Pb=that on lower rail, while Pa is that on the higher 
rail, we must have W=Pa+Pb, and Pa=W-—Pb, or 
141,000 — 95,500 = 45,500 lbs. So, by equating the moments, 
we find Pa X 584,=W Xx, and 

Pa X 58% 45,500 x 58% 
i= = 
WwW 141,000 
In order to determine f (distance between the intersection of 
line c-d and line oW on line A-B) accurately (which is neces- 





= 18.8 ins. 


sary), we must figure f—2914—18.8; sec e, e being the 
angle of inclination (qd o W) from the vertical. But tan 
7.62 


e= 





= .1325, indicating that angle e=—7° 33’, and the 

58.25 
secant of 7° 33’, or sec e= 1.0087, therefore f= 29.5 — 1.0087 
xX 18.8= 10.5 ins., and as f=h tan e, we have 

f 10.5 

i= = 

tan e -1325 
center of gravity above the rail.] 





= 79.25 ins., which is the height of the 








SHEET METAL COVERED WINDOWS are finding favor with insur- 
ance underwriters, as statistics show that 31 per cent. of the 
80,000 buildings consumed by fire in 1905 were ignited by 
burning buildings adjoining.—Jron Age. 
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THE MATHEMATICAL ANALYSIS OF THE 
WALSCHAERT VALVE GEAR. 


By Epwarp L. Coster, 
Assoc. Am. Soc. M. E. 

“The motion of a valve controlled by the Walschaert gear 
can be represented in a general way by Zeuner’s diagrams, 
but the discrepancy between the results from such diagrams 
and the actual valve-motion is too large to allow us to use 
the diagrams even for a preliminary design. The general 
conception, however, is a very important matter,” and is as 
follows: 


In the above diagrams the combining lever, a f, is divided 
into two portions, ae=2 in. and ef=—24 
GF=S in.; the extreme distance of the pin from 
the link trunnion dG=—6 in.; the eccentricity of tf¥e 
centric O E=8.5 in., and the crank radius R= 12 in. 

These dimensions, although differing considerably from 
those of American locomotive practice, have been selected be- 
cause, by their exaggeration of certain of the proportions of 
actual Walschaert valve motions, they render the drawings 
clearer than would otherwise be the case. 

With the outside admission valve gear Fig. 1, the fulcrum 
of the combining lever is at e, and assuming this point to be 
stationary (i. e., disregarding the minute vertical motion of 
e caused by the rectilineal path of a, enforced by the valve 
stem i)*, if the hf, is made to vibrate 


the link 
block 


in.; arm 


ec- 


guide union link, 


1Peabody’s ‘“‘Valve Gears for Steam Engines,” p. 139. 

2In Fig. 1, if the angle ae Y = 30° (it should never exceed this 
value), then, as the combining lever swings from the perpendicular to 
either of the extreme positions, the fulcrum, e, rises vertically a dis- 
tance ea vrs. sin. a e Y = 2 X 0.13397 = 0.27 in.; while in Fig. 2, an 
equal angular displacement of the lever from mid-position causes the 
fulcrum, a, to fall the same inappreciable amount, 





AND RAILROAD 





JOURNAL. 


through equal angles above ‘and below the horizontal! line 
bb’, it is evident that R’=R=the crank radius, and the 
maximum valve displacement from mid-position due to the 
crosshead; or the radius, r:, of an eccentric O E:, which with 
90° angular advance will, if connected directly to the valve, 
give the latter the same movement that it would derive from 
the crosshead alone, provided the crosshead motion was har- 
monic, is given by the proportion: 


r:ae::R:ef, (sim. rt. triangles) 


ae 
Ok o_o de TEP RUPE KTEe ee ee (1) 
ef 
2 
=— Xizg=im 
24 
! 
oN 
a 
ee 
9 3°) 
ei 
dd ’ or! te 
ie ace > ‘<I = Lap +Lead 
=" oe Se 
‘ = Pere 
Gi P 
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-8 
¥ _— 
\ 
nn 
-— ee ee 
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Fig. 1 itl i Mg 
y’ 
? 
i ~ 
d d / 
o< Ape 4 ~al 2 
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G lee | “ 
mH 0-0 --e/o! 
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bo 7 
" h of 
Fig. 2 ‘ 
Tr; 1 
Conversely, a e cit=a— xX 24 =. m@. 
R 12 


the fulcrum of the 
combining lever is at a, and with the preceding assumptions, 


For the inside admission gear Fig. 2, 


we have: 

Tr; ae R a f, 
ae 

ee eer ask Ss- RAAOR EO Rae areNe (2 
af 
2 

=o % 12 = 6.028 in. 
26 
r; 0.923 
Conversely, a ¢ = a f= —— X 26 = 2 in. 

R 12 


In this case, to obtain a maximum valve displacement !: = 
1 in., we must make 


a 
oe = — X 26 = 3.167 in. 
2 
2.167 


26 


whence, r; = 
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From the foregoing it follows that assuming the motion of 
the crosshead to be harmonic, and ignoring the very slight 
inaccuracy resulting from the combined effect of the vertical 
movement of the fulcrum of the combining lever and the 
angular vibration of the union link, then with outside ad- 
mission valve gear, at any crank angle, 9, the displacement 
of the valve from its central position, due to the crosshead 
alone, is 

ae 
e; = rm cos 9 = — R cos @ 
ef 
while for inside admission gear 
ae 


e; = r; cosg@= — R cos¢@ 


af 


in both of the above diagrams, when the crank-pin is at 
either dead point, the eccentric OE, and the link arm GF, 
are perpendicular to the center line OF, and disregarding 
the small discordance caused by the obliquity of the eccen- 
tric rod in conjunction with the vertical motion of the link 


pin F, then c’-=c=the eccentricity OE; and assuming the 
link block to be stationary in the link (i. e., ignoring the 


ock slip), we have: 


g3:d@’G::ece%3:GF, (sim. rt. triangles) 
whence, by substitution, 
g3: dG OE : GF, 
dG 
g = O38 — 
GF 


“With the limited amount it is advisable to allow in raising 
and lowering the link block in reversing the motion, we can 
without practical error consider the half-movement of the 
link block, d, to be the same as that of the points e’’ and a, 
in Figs. 1 and 2, respectively; hence for any grade,‘ dG, of 
the link, the half-travel of the combining lever fulcrum, viz.: 


aG 
OE - 

GF 

Cousequently, if we eliminate the effect of the crosshead 

ion upen the valve aciion (by uncoupling the connecting 
rod and blocking the crosshead at half stroke), and take d G 
equal to the full-gear distance of the block pin from the link 
trunnion, it is evident that with the outside admission valve 
gear Fig. 1, the maximum valve displacement from mid-posi- 
tion due to the eccentric O E; or the radius, re, of an equiv- 
alent eccentric O E:, which with zero angular advance will, if 
connected directly to the valve, give the latter the same move- 
ment that it derives from the actual eccentric through the 
inedium of the combining lever and link, is given by the pro- 
portion: 





r :af’ :: ee’ : ef’, (sim. rt. triangles)® 
Which by substitution becomes, 
aG 
re 3: af OE — f 
GF 
aG if 
1 OB - _ (>) 
GF e {| 
G ?t 
5 ~ 2.84 in 
3 24 
Ts GF ef 8 24 
Conversely, OE = - —=f'r X— X — = 2.84 X — >» 3.5 in 
aG af aG af 6 26 
— xX a 
GF ef 
*Walschaert Valve Gear as applied to Large American Locomo- 
tives,” p.p. 34-35; The American Locomotive Company, 1906. 
‘By the term “grade of link” is meant the position of the link 


block in the link, as at full-gear, half-gear, mid-gear, etc. 

S‘Owing to the rectilineal paths of a, Fig. 1, and of e, Fig. 2, due 
to the valve stem guide i, in both cases the fulcrum of the combining 
lever describes a line that is, with sufficient accuracy for presert pur 
poses, a right line perpendicular to Y Y’; hence the above proportions 
based upon the relations of the sides of similar triangles, 
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For the inside admission gear Fig. 2, 
ae ¥ 


and by substitutior, 


[2 aes es, 


dG 
Ts ef OE — f 
GF 
daG ef 
I Ce eee SE ec kg Woke wenwamelaen (6) 
GF if 
{ 24 
a) — = 2.423 in. 
8 26 
GF 8 26 
Conversely, OE = re X : 2.423 X xX — = 3.5 in 
dG ef 6 24 


In this case, to obtain a 
— 2.84 in., we must make 


maximum valve displacement r: 


OE 


2.84 = 4.102 in.; 


whence, rz $.102 2.84 in., as required. 


8 ( 


Krom the preceding analysis it follows that disregarding 
the irregularities produced by the block slip, and the angular 
ities of the eccentric rod, link arm and radius bar, then with 
outside admission valve gear, for a given grade, dG, of the 
link, the displacement of the valve from its central position 
due to the eccentric O E, is 


dG 
@ =r. sin 9= OE : 
GF 


and for inside admission gear, 

d G 
&= & sin C= OE ; 
GF 


Now, the entire displacement, « 


angle 


», of the valve at any crank 
is evidently the sum of the displacements of the two 
independent sources, namely, the crosshead and the eccentric; 
therefore, with outside admission valve gear, from equations 
3 and 7 we have: 


L€ 
€ ey I CC d I R a 
el 
aG af 
OE—x— OO hi oeccmrawen teres tee (9) 
GF ef 
while for inside admission gear, from equations 4 and 8 we 
obtain: 
a ¢ 
( t @2 = COSP@+ r2 sin # R cos §@ + 
al 
dG ef 
OE—x— OE Ds acéee wiicee ue ewuawatemaeue (1u» 
GF af 


and since ri and rz are constant for any grade of the link, 
rm and re (i,e., the radii of the virtual eccentrics, O Ei, and 
O Ez, at 90° to each other) are the codrdinates of the diameter 
of the valve circle in the Zeuner that 
of the gear. 

Thus, referring to the Zeuner diagram Fig. 3, it is evident 
that with the outside admission valve motion, Fig. 1, in full 
back gear, when the crank is at the front dead point A’, the 
centers of the equivalent eccentrics are at E: and Es; hence 
at any crank angle, the actual displacement of the valve, de- 
rived from both sources, is the displacement due to the com- 
bined or resultant eccentric O Es: 


diagram, for grade 


= OF, + OF =Vr2 + r2 
ae 2 z dG af 
~~; ( oun r ) r OnB— xX — ) (equations 1 and 5) 
. ef GF ef 


c 
24 
2 


v3 ots it 
L2 } } ( 35xX—-x— 
! 8 24 


—_————— 


/ 
/ 
= VA 3 in, (almost exactly) ; 
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for which eccentric the investigation of the valve action dur- 
ing a complete revolution is obviously accomplished by means 
of the valve circles 0b and ob” in the usual manner.® 

Also, since the radius and position of the eccentric OK, is 
constant for all grades of the link, while equation 5 indicates 
that the eccentricity, re, of O Ez, varies directly as the distance, 





Ns 9 
Fig. 3. 


d G, of the block pin from the link trunnion, it follows that 
at half-gear the centers of the equivalent 
E: and Ei; the resultant eccentric O E 


/ 2 2 3 2¢ 
/ (— x 12) oh ( 3.5 x } 
24 8 24/ 


=// 12 + 1.42? = y/ 3.0164 
the analysis of the valve movement is made by 
03, 3”; and similarly for all other grades of the link 
from full backward to mid-gear. At the latter point, r?=—0, 
and for both directions of rotation, the valve displacements 
are given by the circles Oa, OR. 


eccentrics are at 





1.73 in. (very approximately) ; 


the circles 


In the Zeuner diagram Fig. 4, for the inside admission 
valve motion, Fig. 2, when the crank is at the front dead 


point and the link in full back gear, the centers of the equiv- 
alent eccentrics are at E: and Ez; 
centric O Es; 


evidently the resultant ec- 


OF OE | retr 


we oT dG ety? 
V/(~ r) a te GF af ) 


2) + ( 3.5 ‘ - =) 


2.423 


. (equations 2 and 6) 
ae 

= { ( — xX 
26 


0.923" V4 6.7083 2.59 in. (almost exactly) ; 


and the valve action is represented by the valve circles o b, 
o b’, as before. 
At half-gear, the equivalent eccentric centers are at Ei and 


Ei; the resultant eccentric O E; 


a 5 : 3. 24\2 
= 7 — xz) 4 ( 25x —> ) 
26 gs 26 


=Y/ 0.923? + 1.2112 
the valve 





2.316 = 1.52 in (very approximately) ; 
displacements are obtained from the circles 03, 
03”; and likewise for all back gear positions of the link block. 

It is therefore apparent that the motion imparted by the 


Walschaert gear to both outside and inside admission valves 


v 


*For a full explanation of the construction and use of the Zeuner 
diagram, refer to Peabody’s “‘Valve Gears for Steam Engines ;” 
Henderson's “Locomotive Operation,” 


also to 
p.p 86-97. 
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can be approximately represented by Zeuner’s valve diagrams 
similar to those used for the Gooch link motion, or for a 
shifting eccentric with constant lead. “As usually construct- 
ed,” the Walschaert “gear does not give harmonic motion to 
the valve, for the motion of the crosshead of the engine with 
the usual proportions of locomotives has considerable irreg- 
ularity on account of the angularity of the connecting rod: 
also some irregularity is introduced by the combining lever 
a f. Consequently such” diagrams as Figs. 3 and 4, “can be 
of use only in roughly blocking out a gear. The real action 





Fig. 4. 


of the gear can be determined either by constructing diagrams 
similar to” Figs. 1 and 2 “on as large a scale as convenient, 
or by aid of a model. A combination of the two 
similar to the skeleton model for link motions, may be found 


convenient for this purpose. 


methods, 
’ 
Since part of the motion of the 
valve is derived from the crosshead, the adjustment of the 
gear to give equal cut-off will generally be easier than for a 
link motion.’” 


QUALIFICATIONS OF AN ENGINEER.—It is my constant observa- 
tion of four engineering works, employing about 20,000 men, 
that engineers reach the limit of their usefulness from defects 
of character, rather than from want of technical attainments 
Our greatest difficulty is to find courage, 
large vision and high ambition. I do not know which of thes 
qualities is most often lacking, or which is most essential. 
The lack of courage and candor comes most often to my notice, 
but the lack of imagination and of broad outlook produces the 
most serious disasters, All of these things an engineer must 
have if he is to go far, and all of these any citizen must have 
if he is to go far in the work of life. Our scheme of education 
will be radically defective if it does not provide for the develop- 
ment of courage and candor, of imagination and broad vision 
and high ambition.—Col, H. G. Prout. 


candor, imagination, 





THe STEEL Tie.—Take period of five years, and the 
interstate reports show that tie renewals are from two to tw0 
and a half times the cost of the renewal of rails. On the 
assumption that the steel tie can be produced at the same 
price per pound as the steel rail and that the life of the steel 
tie will be one and a half times that of the steel rail, the cost 
of tie renewal would be about equal to that of rail renewal. 
=xperience in Europe and observation from our own experience 
here indicate that a longer life will be obtained. The possible 
reduction of cost of tie renewals to the same cost as rail 
renewals shows the great economy obtainable from the use of 
steel ties. A portion of this reduction is due to being able t 
sell the old tie for scrap for 40 to 50 per cent. of its origine! 
cost.—Mr. H. T. Porter, before the Railway Club of Pittshurah 


any 


7Peabody’s ‘“‘Valve Gears for Steam Engines,’ p. 85. 
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MALLET ARTICULATED COMPOUND 


HEAVIEST LOCOMOTIVE IN THE WORLD. 
Erte RAILROAD. 


The American Locomotive Company are preparing designs 
for three Mallet articulated compound locomotives for the Erie 
Railroad, of which the accompanying illustration is a prelim- 
inary outline diagram. will weigh ap- 
$10,000 lbs., all on drivers, and hence will be by 
far the heaviest locomotives in the world, exceeding the previ- 


These locomotives 


proximately 


ous Mallet compounds built in this country in all respects, as 
can be seen by reference to the accompanying table giving 
the comparative dimensions with the ones built for the Great 
Northern Railway by the Baldwin Locomotive Works, 
were illustrated in this journal in October, 1906, page 


the Baltimore & Ohio locomotives built by 


which 
o71, and 


the American Loco- 














motive Company, which were illustrated in this journal in 
904 and 1905. 
ad | Balt. & Ohio. Great North. Brie 
Petia dees dnc American. Baldwin American. 
_ 3 ER ere ee al 0 6—6—0 2G 6—2 0 8 8S—O 
tal weight se , |} 8384,500 lbs 255,000 Ibs. 1.000 Ibs. est. 
Weight on drivers... | 334.500 Ibs. 316,000 Ibs. $10,000 Ibs. est. 
Size of cylinders... 20&32x32 in. 2114&33x32 in. 25&39x28 in. 
Diameter of drivets. 56 in. 55 in. 51 in. 
rractive effort....... 71,500 Ibs, 71,600 lbs. '8,000 Ibs. 
Steam pressure...... | 235 Ibs. 200 Ibs. 215 Ibs 
tal wheel base... | 30 ft. 8 in. 14 ft. 10 in 9 ft. 2 in. 
iv. wheel base rigid 10 ft 10 ft. 14 ft. 3 in. 
tal heating surface... 5,585 sq. ft. 5,658 sq. ft. 6,108 sq. ft. 
Ee .. SeTrereerrrcre ta. 8@. ft. 78 sq. ft. 100 sq. ft. 
The preliminary announcement of these locomotives indi- 
cates that they will have a number of very interesting feat- 
ures. It can be seen that there will be 16 drivers, or four 
pairs on each of the two groups; that the boiler will have 


21-ft. flues and a 4-ft. combustion chamber, which makes the 
boiler shell probably the longest ever built for a locomotive; 
the total heating will be over 6,000 sq. ft., and the 
‘vate will have an area of 100 sq. ft.; the low-pressure cylin- 
ders will be 39 ins. in diameter and the high-pressure 25 ins., 
the stroke in both being 28 in. 
98.000 lbs. 


surface 


and the tractive effort will be 
As the design of these engines is in a preliminary stage, 

very little can be given as regards details at this time, but 

we hope in a later number to illustrate all the interesting feat- 

ures of these monster machines. The general dimensions and 

estimated weights available are as follows: 

MALLET ARTICULATED COMPOUND LOCOMOTIVE 0—8—S8—0 TYPE 


RAILROAD. 





2AL DATA 

NEG 56s ds Cb aSAAC RASS: J edwwteeeeewnee eee a ee eee Mawes 4 ft. 8% in. 
DRE ich dlc Cau Se bie «basse Galea tees ode Rema e ee eee eas Freight 
ht er cele eal micas ie 4 ela data in arr, A See oceeiate a .Bit. coal 
yin, | I ee wie ere were ere reeds a .98,000 Ibs. 
Weight in working order, estimated.................45. .410,000 Ibs. 
Ving a ree eee eee 410,000 Ibs. 
Weight of engine and tender in working order, estimated. ...573,000 Ibs. 
Wr ee MN Ce idea eink a Oe Xie we ae keen a eee 14 ft. 3 in. 
Mi ke, ee errr rT rT rere re rer Pree kk 
Wheel Wee, Ge Oe GOEED 6.666 ec ccc cea wadewaneaics 72 %. 2 in. 





LOCOMOTIVE 0—S—S—O0 

















TYPE, ERIE R, R. 


RATIOS. 
Weight on drivers SPORTS CHET a6 ask ta ideccawawducceeuews 4.18 
Tractive effort < diam. drivers + heating surface...........-e-eee0e. 820 
Total Beatirg sarinee = SPGle OPOR «oc cc cccicccceccicwsvtsvaceceeend 6 
Firebox heating surface total heating surface, GG... cccccsecacs 5.7 
Weight on drivers — total heating surface.............ccececcees 67 
CYLINDERS. 
SEE 50. Wid GA wfoeie Reade Wo Awe ada woe Oak a eee ene Compound 
POE 6k ccccahemed deddaente ovens nse es woes 60s eee 
PRUE GI SRUNO So iki i cece eed Gesdnweecentaaeewes 25 & 39x28 in. 
VALVES 
i, EEO CCO LE CO CCR CEE PE EET OCR OO TE Cee H. P. Piston 
MEU a 6a a br a Re heed bod als eae ale eo alae dere L. P. Bal. Slide 
WHEELS 
Driving, diameter over tires........ te tae wee elena geaedaeee 51 in. 
era re ree Cece C8 GRIOR Se oo ck od ccidad aces dae oeeewudanee 3% in 
OILLEI 
Sty le d< abaiaameo-a 6 aw aaals weawten Ee ee Conical 
We eee SIND, icc bs 4.) aoe wie oad nigeria enaia eae ce &emleeraiee 215 Ibs. 
Ctsane Gimetet af Beek: PIMs: . Sock ck ck dtuciewcecinsewneaaneue 84 in. 
Firebox, length and width..... ia eee iaea aia aie eee 126 x 114 in. 
Firebox, combustion chamber, length.............cc-ecccccccces 48 in 
Tubes, number and outside diameter...............-208- 468 2% in 
In - MOI so ah. i ws eather ae et sic % na alm ey ait ca aa 21 ft 
Heatirg surface, tubes..... “te secausccen e Steen 
Pemee GUNG, DONS 6S cece eds crdcacnsaens ceeeweuee 348 sq. ft 
PERG NINO, ROD oc cld co cc vnedeetatebiuadenenewewan 6,108 sq. ft 
GROUT WROD Fe at oases Casale ersds reer e etre ere a 100 sq. ft 
TENDER. 
WEG? COMMING 6 oo ia headed eeedinde cs id eaNwees Saweeen 8,500 gals. 
CRE CRON 5 6 oc his dew e see eee eedabeetun wt aaeeneeee 16 tons 


NATIONAL MACHINE TOOL BUILDERS’ ASSOCIATION: 

The fifth annual convention of this association was held at 
“The Breslin,” New York, on October 9th and 10th, and was 
one of the best, from the standpoint of attendance, ever held 
by the association, which now includes about 80 of the most 
important machine 


tool builders of the country. Of these 
15 applied for membership at this meeting, indicating that 


the benefits possible by identification with the association are 
being more generally realized. 

Mr. E. P. Bullard, Jr., Bridgeport, Conn., presented a paper 
on the subject of ‘apprenticeship,’ which was enthusiastically 
received. This paper served as a report of the committee ap- 
pointed at a previous meeting to investigate this subject and 
recommend a standard system to be followed throughout the 
country offering inducements to young men to learn the ma- 


chinist trade. The committee was continued, and it is ex- 
pected that definite action, in the way of adoption of the 


standard suggested, will be taken at the next meeting. 

Mr. J. M. Gunn, New York, delivered an address on the sub- 
ject of “Costs,” in which he pointed out that the association 
could accomplish much good for its members by adopting a 
uniform system of determining costs. He said that it did not 
make so much difference which system was adopted as long 
as it was uniform. A committee was appointed to investigate 
the subject and report at the next meeting. 

The enteriainment features consisted of a luncheon at the 


Hotel Imperial, tendered by the Hill Publishing Company, 
and a boat ride to West Point, tendered by the Industrial 
Press. 


The following officers were elected for the ensuing year: 
President, E. M. Woodward, Worcester, Mass.; 1st  vice- 
president, Wm. Lodge, Cincinnati, O.; 2d vice-president, F. BE. 
Reed, Worcester, Mass.; treasurer, W. P. Davis, Rochester, 
N. Y., and secretary, P. E. Montanus, Springfield, O. 
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There seems to be a marked tendency to abolish the syste 
of special apprenticeship and to have the college graduate 
start to work under the same conditions as the ordinary 
apprentice. This is as it should be. The practice of placing 
special apprentices in the shop tends to discourage not only 
the regular apprentices but the mechanics as well, since it is 
practically understood that the special apprentice will he 
pushed along and promoted over their heads. In a great many 
instances the “special” has been given a better class of work, 
which, however, could usually be handled almost equally as 
well by the regular apprentice, who would, undoubtedly, je 
greatly encouraged if allowed to do such work as a reward for 
careful and conscientious effort. The fact that the “specia]” 
has been allowed to do so much of this work has also been a 
bad thing for him, as the time spent in the shop is so short 
that all of it should be devoted to doing and studying the 
regular operations and in getting into close touch with the 
men, so that he will not only be in a position to know how to 
handle them to get the best results, in event of his being pro- 
moted, but will also know how to properly issue instructions 
concerning work to be done. 





The personnel of the average railroad drawing room force 
is continually changing, and much time is usually lost in 
instructing new men as to the methods in use in each particu- 
lar drawing room. On one road the mechanical engineer and 
chief drafisman, out of pure self-defense, got up an eight-pag¢ 
blue-print pamphlet, about 9 by 12 ins. in size, giving instru 
tions as to the standard sizes of drawings, rules as to dimen- 
sioning, scales, lettering, methods of projecting, cross section- 
ing, information as to titles, pattern numbers and shop cards, 
drawing numbers, references on the drawings, revisions, and 
builders’ prints. Not only did these result in a considerable 
saving in time in the drawing room, but they made it possible 
to turn out more uniform drawings, thus making it easie! 
for the men in the shop to follow them and use them properly. 





method oi 
made 


A novel 
which is 


checking the efficiency of employees, 
possible by the use of electrically driven 
machinery, has been introduced in the works of the Firth- 
Sterling Company. It consists of placing in a convenient 
location for observation a recording ammeter, arranged to be 
connected in circuit with any machine whenever 
Previous tests have determined approximately the current 
required for a given class of work, so that the record of the 
ammeter indicates whether or not the machine is working up 
to its capacity and the time it stands idle. In ancther works 
where this was tried it was found that, aside from the ques- 
tion of the efficiency of employees, the curves obtained afforded 
a means of locating weak spots in setting the work in place 
and handling it to and from the the machine. Very often the 
actual time the machine was in operation was a surprisingly 
small percentage of the working day, and by following up 
instances of this kind it was possible to considerably improve 
the output. 


desired. 





The reasons for the widespread popularity of the Wal- 
schaert valve gear on American Railroads were put into a nut 
shell by Mr. A. W. Gibbs, whose remarks are quoted in full 
on the opposite page, at the September meeting of the NeW 
York Railroad Club when he stated that the advantages of this 
gear, as he saw it, were entirely mechanical. The Pennsyl 
vania Railroad, which has long been noted for its 
ness in taking up any radical departures in locomotive design, 
now has over 400 locomotives, both freight and passenger, 
equipped with tne Walschaert valve gear, this being more than 
any other company in the country has at present. [9 
enumerating the features of the design, which has led the com 
pany to equip this large number of engines on a compara 
tively short trial, Mr. Gibbs makes prominent the following 
features: First, that it was found that the valves operated by 
the Walschaert valve gear remain square a much longer time 


eareful- 
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than with the Stephenson motion. This one feature goes far 
to off-set the probably better general steam distribution ob- 
tained by means of the latter valve motion, for, of course, if 
the valves do not remain as they were originally set the 
economy to be derived from that setting is lost. Second, the 
opportunity given to properly and rationally brace and stiffen 
the main frames by the removal of the valve motion parts 
from between the frames; and third, the accessibility of the 
motion for inspection and repair, which naturally results in 
its being maintained in a better condition. 

The only argument advanced in the discussion as opposed to 
the gear was the fact that it gives a constant lead for all 
noints of cut-off, and hence is not as flexible, that is, will not 
give as good steam distribution under different and varied 
speed conditions. The constant lead is an inherent feature of 
the gear and theoretically it is a very distinct disadvantage 
when applied to a locomotive which is to be operated under 
conditions requiring any considerable range of speed; but 
practically, the fact mentioned by Mr. Gibbs, which is not at 
all unusual, that with the Stephenson gear on large engines, 
the engineer is often afraid to move the reverse lever and 
place it in an economical position for fear of being thrown 
through the front window, considerably lessens the effective- 
ness of this argument. It is stated that thus far the Penn- 
sylvania Railroad has not found the tractive effort of these 
locomotives to be less than those of the €tephenson link mo- 
tion, although complete tests have not yet been finished. 

The primary cause of the introduction of the Walschaert 
valve gear in this country is the big locomotive and the rea- 
sons for its adoption are purely mechanical. 





In a communication on another page Mr. Coleman has called 
attention to the fact that as at least 99 per cent. of the actual 
work in repairing or building locomotives is done by the 
ordinary mechanic, it is of prime importance if the quality of 
the shop output is to be improved and the amount increased 
that the individual mechanic be carefully studied in order to 
improve his condition and spur him on to greater effort. 
Very often an ambitious mechanic becomes discouraged be- 
cause, after he has gotten up some device or idea for improv- 
ing the production, a superior officer is given the entire credit 
for it. This net only discourages the man from trying to 
make additional improvements, but it indirectly works againsi 
the officers in charge, since they lose the co-operation of the 
men in improving conditions. The shop superintendent who 
makes the best record is the one who sees that credit is given 
where it is due, and thus spurs the men on to greater efforts. 

An interesting plan which was observed by Mr. G. M. Bas- 
ford while visiting the works cof Mr. A. Borsig, at Tegel, Ger- 
many, was described on page 319 of our September, 1905, issue, 
and is as follows: “In every shop a letter-box is put in a con- 
Spicuous place, and the men are asked to submit in writing 
Suggestions for improving the work of the plant or decre ising 
its cost. This is net original at Tegel, it is in use in many 
shops, but by close attention from Mr. Dorn, the manager of 
the works, fifty good suggestions have been put into effect in 
about a year and a half. The suggestions are usually accom- 
panied by sketches, and sometimes by very good drawings. 
The subjects are gone into very carefully, and those having 
sufficient merit are put into effect, suitable records being made 
in a book. Employees receive cash prizes for their sugges- 
tions, the amounts varying from very little up to about $100. 
More than this would be paid for a specially good thing. This 
Works very well in Germany, where the men are much steadier 
than in some newer countries. It should work even better in 
the United States, and it seems a little strange that railroads 
do’not carry out an idea of this kind.” Even if it was not 


thought practical to give cash prizes, think of the encourage- 
ment the men would receive if the superintendent of motive 
power should send them a personal letter expressing apprecia- 
tion of their work, or if when he visited the shop he should 
look the man up and give him a good, hearty handshake and 
thank him for what he had done. 
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1907 CONVENTIONS OF THE M. M. AND M. C. B. 
ASSUCIATION. 


At the meeting of the officers and executive committees of the 
American Railway Master Mechanics’ Association, Master Car 
Builders’ Association and the Supply Mens’ Association to decide 
on the place of meeting for the conventions to be held in June, 
1907, which took place in New York on O.tober 29, it was unani- 
mously decided to again meet at Atlantic City. The steel pier, 
which has been considerably enlarged since last year, will be 
used for the exhibits, and the regular meetings will be held 
in the “Sun Parlor,” as before. The opening sessions only 
will be held in the ball room on the steel pier. The head- 
quarters of the convention, however, will be at the Marlborough- 
Blenheim, and the balls and evening entertainments will .be 
held in the large ball room of the new million-dollar pier, 
which is now approaching completion and is located near the 
headquarters. 

Special arrangements are to be made in the location of the 
exhibits, so that nothing of a noisy nature will be in the 
vicinity of the meeting hall. The general appearance of the 
exhibit booths and their arrangements is to be given more 
careful attention and, in fact, all the unpleasant or undesirable 
features which developed during the previous experience will 
be eliminated as far as possible. 





THE WALSCHAERT VALVE GEAR ON THE 
PaNNsYLVANI4 RAiLROAD. 





At the September meeting of the New York Railroad Club, 
in discussing Mr. Kennedy’s paper on “The Walschaerts Valve 
Gear as Applied to Locomotives,” Mr. A. W. Gibbs, general 
superintendent of motive power of the Pennsylvania Lines 
east of Pittsburgh and Erie, spoke as follows concerning the 
reasons for the introduction of this gear on that railroad and 
the results so far attained: 

“The Pennsylvania Railroad having introduced the Wal- 
schaert valve gear on a rather large scale, it would not be 
amiss to consider the conditions that led to the change from 
Stephenson link heretofore used. 

“In the older types of locomotives, with which we are all 
familiar—more particularly in the eight-wheel type—where 
fairly long and straight eccentric rods could easily be em- 
ployed, the service rendered by the Stephenson link motion 
was entirely satisfactory. The steam distribution was then 
very good; the wear and tear of parts small; the handling of 
the reverse lever easy, and all parts of the motion were readily 
accessible. 

“When we departed from the simple eight-wheel type and 
introduced additional driving wheels, filling up the space 
between them with spring rigging, brake shoes and other 
devices, the situation at once became more complicated. We 
were then confronted with the necessity of either using bent 
eccentric rods, in order to get adequate length and at the same 
time clear the axle, or to use very short rods and various 
forms of extension by which to finally reach the valve. The 
increasing size of axles, and the greater throw of eccentrics, 
required a very large sheave, and with the lateral play that 
accumulates in the boxes and with the shortness of the rods, 
the binding effect of the straps on the eccentrics becomes a 
very serious matter; and I think all of us who have had 
experience with this type of equipment realize that not only is 
there very rapid wear of the eccentrics themselves, but have 
also experienced difficulties from the breakage of the supports 
for hanging the links. The inaccessibility of the motion in 
this same type of locomotive is such that the attention which 
it receives is by no means equal to that formerly given, and 
the inertia due to the increasing weight of t's" parts seems to 
be a very potent factor in shortening the lil: of the motion as 
a whole. In other words, when put right, it will not stay put. 

“It has long seemed to me that there is a striking analogy 
between our shifting link motion and the Prony brake, The 
four straps, with their rods, each form a brake, and the pull 
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of these four brakes is all transmitted to the lift shaft and 
thence to the reverse lever. The tendency is for the forward 
ends of these four brakes to revolve with the axle, so that, 
granting that the balancing springs were right for an engine 
in the standing position, it was entirely inadequate for the 
same engine while running. We all know of engines which 
the runners are afraid to handle while running, for fear of 
being pulled through the front of the cab, with the result that 
the reverse lever once set in its position on the quadrant 
remains in that position, up hill and down dale, to the next 
stop and start, and we all know of the cut seats from drifting 
with the lever in that position. Such refinements as closer 
graduation of the quadrants to enable the locomotives to be 
run at the most economical cut-off then become superfiuous 
under such circumstances when the enginemen dare not move 
the lever to put it in such economical position. 

“The reason for becoming dissatisfied with the Stephenson 
link motion, therefore, as I see it, was purely mechanical; 
and had we continued to stick to the older types of locomo- 
tives our attention would probably not have been called to the 
necessity for a change. 

“The history of the use of the Walschaert valve gear on the 
Pennsylvania Railroad dates from the importation of the 
DeGlehn locomotive, which was constructed at the Belfort 
(France) works of the Societe Alsacienne de Constructions 
Mecaniques, and exibited and tested at the Louisianna Pur- 
thase Exposition in St. Louis in 1904, and has since been doing 
excellent work on the road. Not the least of the considera- 
tions which led to this importation was that we might learn 
from it many details which could advantageously be applied 
to our own equipment and, even granting the engine as a 
whole might not suit our conditions, that, nevertheless, the 
value of the lessons to be learned from it would fully justify 
the expense of the experiment,and Iam glad to say that these 
expectations have been fully realized. 

“This DeGlehn locomotive, as you probably know, is of the 
balanced compound type, with independent valve motions for 
the high and low pressure engines, being operated from one 
screw shaft so arranged that the screw actuating the low- 
pressure levers can be disengaged at will, so that in practice 
the low-pressure cut-off is usually placed so as to give from 
65 to 70 per cent. cut-off, further adjustments being made in 
the high-pressure cut-offs. 

“As compared with our own valve motions, that of the 
DeGlehn locomotive is everywhere exceedingly light. Some 
of the details, such as the links, while beautifully designed, 
are expensive to construct and, unless a high grade of work- 
manship is obtained, are liable to give trouble. 

“Among the features very noticeable in the Walschaert gear 
of this DeGlehn locomotive is the care that has been taken to 
get all the working parts in one vertical plane. On the high- 
pressure engine, which is outside of the frames, it has been 
practicable to do this by offsetting the high-pressure valve 
chests and still keep them within our clearance limits. In 
the low-pressure engine the motion is taken by one eccentric 
for each cylinder, and in this case a rocker with double bear- 
ings is employed to reach the proper valve center. This 
eccentric strap appears to us to be insignificant in its bear- 
ing surface—merely 2 ins. long, lined with white metal. 
Nevertheless, its wear has been very satisfactory, indicating 
how small is the work to be performed. The entire adjust- 
ment of this motion is at a small crosshead which guides the 
valve stem, and all pin fits throughout are straight ones. 

“Our first application of Walschaert valve gear, next suc- 
ceeding that on the DeGlehn locomotive, was to a small trial 
lot of ten Consolidation type locomotives—part of a large order 
then under construction that had been placed early in 1905— 
which ten engines were distributed over all grand divisions 
of the road, with the hope that we might have ample time to 
test them before deciding what type of motion should be 
applied to the next order of about 160 Consolidation locomo- 
tives, There were such delays in the completion of this small 
tor of ten locomotives with the Walschaert gear that in a 


little over one month after they were turned out we had to 
decide the question, but by that time the reports received from 
the road people were so favorable that we did not hesitate to 
continue the application of the Walschaert motion. 

“We have since applied this Walschaert valve gear to our 
Atlantic type locomotives, so that at the present time we have 
352 locomotives so equipped on the lines east of Pittsburgh, 
and on the lines west some fifty-five more, a total of more than 
four hundred locomotives. 

“Being particularly anxious to retain the principle that this 
Walschaert gear should be in one vertical plane, we decided 
(for both the Consolidation and Atlantic types) that rather 
than to use rockers to actuate slide valves, we had better 
change to the piston valve offset to the limit of our clearances, 
and this has been done. 

“It is too early as yet to express final opinion as to the 
wisdom of the change, as the locomotives have not been in 
service long enough to require heavy repairs. 

So far as we have gone, however, particularly with freight 
iocomotives, the opinion is entirely favorable, and while 
there are some valves out of adjustment, due to tampering 
with the adjusting nuts, it is noticeable that the lame engines 
are seidom among those equipped with the Walschaert gear. 

“Preliminary experiments with the dynamometer ear indi- 
cate that the drawbar pull is certainly no less than that of 
similar locomotives equipped with the Stephenson link motion 
and slide valves. 

“Contrary to our expectations, no protest whatever came 
frem the road when these Walschaert gear locomotives were 
introduced, the road people without exception placing high 
value on the accessibility of the gear. 

“Indirectly, other benefits have followed the introduction of 
the Walschaert valve gear. The absence of the link motion 
very much facilitates attention to the driving boxes, and, for 
the same reason, it has been practicable to introduce strong 
bracing between the frames in order to lessen what has been 
one of our greatest sources of expense in locomotive mainte- 
nance, namely, frame breakage. 

“Further than this I am not prepared to go, as dynamometer 
trials have not been completed, nor have any of these Consoli- 
dation locomotives with the Walschaert gear been placed on 
the locomotive testing plant. 


“As a method of steam distribution, I am unable to see that 
the Walschaert gear differs much from the Stephenson link 
motion, further than that a gear which is square, and remains 
so, is to be preferred to one in which various sources of lost 
motion combine to render the actual distribution very different 
from that figured on the drawing board. The effect of the 
constant lead is not noticeable in the performance. In other 
words, the advantages of the Walschaert gear, as I see then 
at present, are purely mechanical. The breakages have been 
very few and were readily remedied; and, if the future history 
confirms the earlier showing, I believe that, from the trans- 
portation side, the locomotives with the Walschaert gear will 
be very popular, owing to absence of breakdowns on the road.” 





STATISTICS OF RAILWAYS IN THE UNITED STATES 


The eighteenth annual report of the Interstate Commerce 
Commission for the year ending June 30, 1905, contains some 
very interesting figures on the statistics of railroads in the 
United States. It shows that the total single track mileage at that 
time was 218,101 miles, or over 4,000 miles more than the pre- 
ceding year. The total mileage, including tracks of all kinds, 
was 306,796.74 miles, an increase of very nearly 10,000 miles, of 
which over 35 per cent. represents extension of yard track 
and sidings. The number of railway corporations for which 
mileage is included in the report was 2,167. The number of 
roads in the hands of receivers was 26, with a mileage 0! 
795.82 miles. 

The number of locomotives in service on June 30, 1905, was 
48,357, an increase during the year of 1,614. The total number of 
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cars of all classes was 1,842,871, an increase of over 44,000. This putting their service on the most efficient and safe basis. To 


was divided between passenger service cars numbering 40,713, 
freight cars, 1,731,409, and company service cars. These 
figures do not include cars owned by private commercial firms 
or corporations. The average number of locomotives per 1,000 


miles of line was 223; the average number of cars, 8,494. The 
number of passenger miles per passenger locomotive was 
2,048,558, an increase over the previous year of 100,174. The 


number of ton miles per freight locomotive was 6,690,700, an 
increase of 233,854. 

The number of persons on the pay rolls of railroads in the 
United States on June 30, 1905, was 1,382,196, which is equiva- 
lent to an average of 637 employees per 100 miles of line, an 
increase of 26. The total number of railroad employees, disre- 
garding a small number not assigncd, were apportioned as 
follows: For general administration, 54,141; for the mainte- 
nance of way and structures, 448,370; for the maintenance of 
equipment, 281,000, and for conducting transportation, 595,456. 
The total amount of wages or salary paid to the employees 
during the year was $839,944,680. 

The par value of the railway capitalization outstanding was 
$13,805,258,121, which is equivalent to a capitalization of 
$65,926 per mile. Of the total capital stock, 37.16 per cent. 
paid no dividends. The amount of dividends declared during 
the year was equivalent to 5.78 per cent. on a dividend-paying 
stock. 

The number of 
738,834,667, being 


passengers carried during the 
23,414,985 more than during the previous 
The passenger mileage, or number of passengers carried 
one mile, was 23,800,149,436, the increase being nearly two 
billion. The ton 186,463,109,510, the increase 
being nearly twelve billion ton miles. The number of ton 
miles per mile of line was 861,396, indicating an increase in 
the density of freight traffic of 31,920 ton miles per mile of 
line. 


year was 
year. 
mileage was 


The average revenue per passenger per mile was 1.962 


cents. The average revenue per ton mile of freight was 0.766 
cents. The ratio of operating expenses to earnings was 66.78 


per cent 

The gross earnings per mile of line averaged $9,598, of $292 
more than the previous year. The operating expenses averaged 
$6,409 per mile of line, and the net earnings per milé 
thus $3,189. 

The total number of casualties to persons on the railways 
for the year was 95,711, of which 9,702 represented the number 
of persons killed. 


were 


Of these, 1,990 were trainmen, 136 
switch tenders and switchmen, and 1,235 were other employees. 


were 


The number of passengers killed during the year was 537, and 
10,457 were injured; of these, 341 passengers were killed and 
6,053 injured because of derailments and collisions. The 
number of persons, other than 
killed was 5,805; injured, 8,718. 


total 
employees and passengers, 
One passenger was killed for 
every 1,375,856 carried, and one was injured for every 70,655 
carried. One passenger was killed for every 44,320,576 passen- 
ger miles, and one injured for every 2,276,002 passenger miles. 
WHAT RAILROAD PASSENGERS GET FOR THEIR 
FARES. 


An exhaustive pamphlet on passenger fares has been pre 
pared by Slason Thompson, of Chicago, having special refer- 
ince to the agitation for a two-cent maximum fare. ‘Tables 
are submitted to show that the income from passengers alone 
does not come within $73,000,000 of meeting the expenses of 
the passenger service of the railroads of the country, while 
the combined revenue from passengers, mail and express ex- 
ceeds the cost of operation by only $23,925,105. 

Instead of a decrease in the cost of passenger traffic sinc 
i893, the public demand for higher speed, additional trains, 
more conveniences, and greater safety, has actually advanced 
the expense beyond what it was when the Interstate Com- 
merce Commission estimated it as 1.955 cents per passenger 
mile. 

The safety, comfort and convenience of the traveling public 
continuously demand that railways expend liberal sums in 


do this, lines must be double-tracked, bridges and culverts must 
be strengthened, heavier rails laid, road beds remade, inter- 
locking switches installed, block signals introduced, dangerous 
grade crossings abolished, and passenger cars must be stronger, 
better lighted, heated and ventilated. 

As an instance of what the railways are doing to meet the 
public demand for more expeditious passenger 
service, it may be mentioned that over $32,000,000 has been 
spent on track elevation in Chicago since 1893, and that 
before this great work is completed it will cost the roads 
centering there fully $30,000,000 more. 

Compliance with 


safer and 


such demands is more important than 
cheap fares, and yet it is proposed to make the instalment of 
these improvements more difficult, if not impracticable, by 
curtailing the income of the railways from the very service 
in whose interest the most 


demanded. 


expenditures are clamorously 

What has been done in the matter of increasing the speed 
and frequency of passenger trains is illustrated by a summary 
prepared by officials of the Chicago & Northwestern Railway 
of the number and speed of the trains over the Wisconsin 
division of that line for the years 1890 and 1905. These show 
an increase in frequency of passenger facilities of from 25 to 
133 per cent., and in average speed from 5 per cent. up to 
nearly 40 per cent. What is true of this one line in Wisconsin 
has been duplicated all over the United States, wherever con- 
ditions have invited additional transportation facilities. 

Aside altogether from the indivisible expenditures involved 
in making the improvements partly enumerated above, where 
the cost cannot be apportioned between passenger and freight 
traffic, there has been a striking advance in the cost of the 
equipment, material and labor chargeable 


directly to the 


passenger service. 
The following table shows the increased initial cost of the 


equipment employed in passenger service: 


1893 1906 
Avorag , “¢ . 
Average Average Increase 
Cost. Cost. per cent, 
Passenger locomotives ........ $9,300 $20,000 104 
Passenger coaches ......cceesee 5,400 9,000 66 
Mall CATE cwcccccenevcnes 3,900 7,500 92 
Baggage CAFS .....scccces 3,100 7,000 93 


Almost incredible as these advances appear, they are based 
on the actu.! purchases of a great Western system during the 
years in question. 

The wages of the men directly employed in the operation of 
trains show the following increases: 


Average Daily Compersation. Increase 


1893. 1905. per cert. 
ES nae wie ane une ; $3.66 $4.16 13.6 
PIO (cackereceevdewondaaesx 2.04 2.39 17.2 
COIR a cara. ba choad we ewe 3.08 3.54 15.0 
"SU Xaleneba wow snee ae wld 1.91 2.31 21.6 


The wages of all other employes concerned in the movemen 
of passenger trains show proportionate advances. 

Coincident with this noteworthy advance in the wages of 
train crews, the number of this class of railway employes has 
increased from 179,636 in approximately 262,000 in 
1905, or 45.8 per cent. 

[In 1904 fuel for locomotives cost $158,948,886, or 15.8 cents 
per train mile, 
mile, in 


1893 to 


against only $74,122,846, or 9.6 cents per train 
1894, the first year the official statistics give figures 
on the cost of fuel.—Railway World. 


LOCOMOTIVE FOR PENNSYLVANIA STATE COLLEGE.—In response 
to a request from the school of engineering of the Pennsyl- 
vania State College, the Pennsylvania R. R. has sent to the 
school one of its class D& locomotives to be used by the 
students for testing. The board of directors of the railroad 
have voted to donate this locomotive “when the said college 
shall have provided a locomotive testing plant,’ and the col- 
lege authorities have advised the company that it is expected 
that the State Legislature at its next session will vote a suffi- 
cient sum to completely equip a modern testing plant. When 
that is done, the engine, which for the present is merely 
loaned, will become the property of the college. 
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BALANCE COVIPOUND PRAIRIE TYPE LOCOMOTIVE | 
WITH INCLINED HIGH PRESSURE CYLINDERS. 





ATCHISON, TOPEKA & Santa FE Raiiway. 














The Baldwin Locomotive Works are delivering to the Atch- 
ison, Topeka & Santa Fe Railway an order of very large and 
powerful Prairie type locomotives for fast freight service. They 
are of the Baldwin balanced compound design, and in order to 
embody this design with this type of locomotive and escape 
the use of the bifurcated inside main rod for spanning the 
front axle, the high-pressure cylinders have been raised and 
inclined sufficiently to allow the inside main rod to pass above 
the front driving axle. As will be seen by reference to the 
illustrations this arrangement has not complicated the design 
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outside of the cylinders to any appreciable extent. There has 
been no change made in the cylinder design as far as the bal- 
anced principle is concerned, the changes consisting simply 
in the relocation of the high-pressure cylinders in a higher 
and inclined position and curving and extending the steam 
passages to suit. The same type and arrangement of single 
piston valve, which in this case is operated by the Walschaert 
gear, that has previously been used on Baldwin balanced com- 
pounds, is found here. The inclination of the cylinders has, 
however, affected the counterbalancing in a peculiar manner, 
as will be shown in detail. 

The Prairie type locomotive for fast freight service, which 
incidentally includes low-speed heavy passenger service, is 
becoming quite common in certain sections on Western rail- 
roads. During the past few months there have been illus- 
trated in this journal such a-design for the Chicago, Bur- 
lingiton & Quincy Railway, where this type has been in very 


general use for over five years, and in the last issue was 
shown a similar engine for the Northern Pacific Railway. 


This one for the Santa Fe, however, is largey and more pow- 
erful than either of the previous ones, as can be seen by the 








accompanying tables of general dimensions, and it also has 
the further advantage of being a balanced compound. 
NE iS ith care eee ka | A.T.& SF. C.B&Q.| N. P. 
Bis «Na. sed te weles weeeec este ria 2—6—2 2—6—2 2—6—2 
Pe cnnctns aude seec hen wae | Baldwin. American American 
Tn WENN: 6 6 dk 6's oe See ee 248,200 Ib.| 216,000 Ib. 209,500 Ib. 
WeOnare. GR GEIVORG « 6.c0 0 dct weccwces 1174,700 Ib.| 159,540 Ib 152,000 Ib. 
Cylinders | 3 Lia & 22x28 in 21x28 in 
ylin Ser er eee ere ra 1 29x28 in| 22x2 . 21x2 ; 
eee. OE GTONNOR, see kia adiewtees | 69 in. 69 in. 63 in, 
DeR: DUNNING 6 sc 6 oo Sead a ew ea ee 225 Ibs. 210 lb. | 200 Ib. 
ves a. |, ee areas eee | 37,144 Ib. 35.060 Ib. 33,300 Ib. 
Total beating surface... ...cecesss 14017.8sqft}| 3576 sq. ft 2340 sq. ft 
ee eS aa eee | 19 ft. 19 ft 13 ft. 3 in 
Weight on Driv. tractive effort...| 1.7 4.55 } 55 
Trac. Eif. X Diam. Driv. Heat.Surf. 637.8 | 677 900 
Ttl. Heat. Surf. + Vol. Simp. Cyls... 326 | 290 | 209 


keference in AMERICAN ENGINEER. ‘bent’ issue Aug’06p300 Oct’06 p392 
— — " _— = . — 

The cylinders are 17% and 29 x 28 ins., which, with the 
225 lbs. steam pressure used and 69-in. drivers, gives a trac- 
tive effort of 37,144 lbs. working compound, and can exert a 
tractive effort of over 50,000 lbs. when operating as a simple 
in starting. The bvuiler is large, being 76 ins. at the front 
tube sheet and increasing in diameter to 82 ins. at the second 
barrel sheet. It contains 342 tubes 214 ins. in diameter 
vive a heating surface of over 3,800 square feet. The firebox 
has a heating surface of 207.3 sq. ft., which makes a total 
heating surface of the boiler over 4,000 sq. ft., giving about 
+26 sq. ft. of heating surface per cu. ft. volume of equivalent 
simple cylinders. The water spaces around the firebox are 
liberal, and the grate area provides 1 sq. ft. of surface to every 
75 sq. ft. of heating surface. 

These locomotives weigh 248,200 lbs., of which 174,700 Ilbs., 
or over 70 per cent., is on drivers, making them (the neayiest 
Prairie type for either freight or passenger service waich we 
have on our records. The factor of adhesion is 4.7, and the 
engine weighs 62 lbs. per sq. ft. of total heating surface. The 
rigid wheel 13 ft. § The designed 


for 16-deg. 


which 


, 


base is ins. engine was 
curves. 

A very unusual condition is found on these locomotives in 
that the two main driving-wheel centers are not interchange- 
able, i.e., different counterbalance weight in each 
Wheel. This, of course, is caused by the 7° inclination of the 
uigh-pressure cylinders, which places the cranks of the high 
and low pressure cylinders on the same side at 187 
180°. The left high-pressure crank is at 83 


there is a 


instead of 
with the right low- 
pressure crank, while the right high-pressure crank is at 97 
With the left low-pressure crank. 

The computation for obtaining the proper weights in each 
Wheel is very interesting. 

Through the courtesy of the Baldwin Locomotive Works the 
following data, compiled by Mr. H. A. F. Campbell, is given 
in full: 

The weights of the rotating parts to be balanced are as 
follows: 


Inside main rod total............... evuduawecawenamecus 650 Ibs. 
Inside main rod po ee ee re ee 424 Ibs. 


AND RAILROAD JOURNAL. 


435 


Cs SOON) wis ace owaiee ua oc enawedann ad eens 726 Ibe. 
Outside main rod weight to be balanced........... cee eeeees 418 lbs. 
ee. Wee ee Ole EE PR ae vecscacdacetegsenctadeeume 572 Ibs. 
RE CO ie ecb eevicenccdwseeenswenecédaadeweneaees 137 Ibs. 
CORRSIGS TAREE SOR CORIAT SUE BUC. ..5c cccccscccicccecaceda cess . 86 lbs. 
Ce Se NOS a iio oie ce csacddcdwieeceaewaenemes 93 Ibs. 
he Oh. WO ia é ee Kes eandcececedadedawewaweawaaees 250 Ibs. 
Kecenttia bodes -- 34 eccentric arm. ....ccccccccccecccwseecs 78 Ibs. 
Eccentric rod jaw + % eccentric rod... ..ccccccccceccccces 45 lbs. 
One cheek GE GUARR Atle SCtUA). 2... cc cccccccwcscccccsceae 1,425 Ibs. 
po ee ee oe, ee a ewer rr rrr cr 712 Ibs. 
Web concentrated about pin center... .ccccccccccecccscccccs 873 Ibs. 
Were SOUR 66 oo aC ae Sc eheencedcecereaddeeseeeeanenee 110 Ibs. 


In order to more easily follow the work, the effect of the 
different forces has been separately considered. The left I. S. 
crank is at the forward dead center. All forces and weights 
act at 14-in. radius and are resolved into their vertical and 
horizontal components, 

Taking movements 
wheel: 


about C, we have for the right-hand 


c- 


Fale, 











Right Hard 
11 Lbs. 
’ 
CY 
34 e 
41 = 
_ ; Y ;-* 
+ 
Fig. 1 
Downward Forces. Upward Force. 
S73 x 34 29,680 ( 
557 x 41 22,837 85,267 
712 x 46 32,750 ( 1,296 lbs. acts up 
62 
87 1 Qf 
557 
712 
C 
? 142 1,396 ( O 
C; 746 Ibs. acts up 
1,206 sie. T° = 170 Ibs. 
1,396 cos. 7° = 1,386 Ibs. 
746 sin. 7 91 Ibs. 
746 con: 7° = 741 Ibs. 
1,386 — 91 = 1,295 lbs..... iveewtewanwdeswan ds weer 1 
444 + 170 = OF We..... ‘ iat 2 




















1 
131 
yo ay 
Downward Forces. Upward Forces. 
C. x 62 62 Co. x 28 24,444 
x 2) 11,697 
x 16 11,392 
$7,533 
; 17,533 
C. - 766 Ibs 
62 
766 873 
C; 557 
712 
2.142 
2142+ 766+C,=—0 
C, | 1,076 Ibs 
Oo ae ey reer ce 8 3 
RieG Mee a ee 6 hed ons wis Bice deckee eee 4 


The vertical components of these forces are only considered. 
Refering to Figure 3. 
110 x 19Y% 
at 14” = ———_——_—- = 151 Ibs, 
14 


Effect of 110 Ibs. 
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in the right-hand wheel. 


Similarily for the left-hand wheel with the right-hand inside 


crank at the back dead center 


C, 


































































































ro 
Fig. 3 | 
Has to be balanced by two weights, one in each wheel. | Front 
151 
= 75 Ibs. | | 
2 — 
a 5 . aoianiaamesies / 
SU OS eS OI nn. coe nin sen ncn arewnwis eb viene s aeacanes. 6 
Fig. 6 
re 
el 
i Downward Forces. Upward Forces. 
-y _ 
873 x 34 = 29,680 Co x 62 = 62C, 
So¢ x 41 = 22.337 
a } / f 7112 x 46° 32,760 
|| no | 85,267 
| Front 85,267 
' eaaemenrc, = ——— = 1,396 lbs. acts up 
| t sic 62 
A Cc, a ee 
\ 873 - 1,396 
gs : - 1716 557 
i ; C; 
Downward Force. Upward Force. ee are ee ee ee = 
a — + 2,142 —1,396+ C, = 
i. = 62c, 250 x 63 15,750 . mae 
Cy x 62 62C, a : 9 ¥, 46061 C, | 746 Ibs. acts up 
504 x 76 38,304 ; 
78 x 81% - 6,357 1,396 sin. 7° = 170 Ibs. 
—_——— 1,396 cos. 7° = 1,386 lbs 
106,462 746 sin. 7° = 91 Ibs. 
746 cos. 7° = 741 Ibs. 
106,462 RESO ee Pe Te UEES” 5.K'5 5.4 4,5:5.0% A oeneuecee enews wae eee rea 
C.= —_— 1,716 lbs. acts down .7 Fd! NSO * as earetes ead. noe Ree ee 
62 
+ 1,716 — 25( C - 
a 665 ‘ 
504 | 
78 02! l. 
cG 
CG; 4-1.716 1,497 = O aes 
C; 219 lb StS UD... iccccascnd 
oa —_ ; \ 
\ 
UL 16 
ij | ¢ 2 | Front 
18 Lbs. 2 v— 
J t a | Pie. 4 
a) . Frox 
| re Downward Forces. Upward Forces. 
, ©. = 62 = 62°C 873 x 28 = 24,444 
ay ee 557 x 21 = 11,697 
a R Light Side 712 x 16 = 11,392 
Fig. * 47,533 
Effect of weight of eccentric rod boss and \% eccentric rod at 47.533 
45 x 5 ; Ce = 766 Ibs. 
14” = — — = 18 lbs. nearly 62 
14 $i = zs. 
85% x 1 1. 766 — 873 
Cc =——— = 23.51 Ibs. = 24 Ibs 2... ee eee 9 C; a i? 
62 — 712 
+ 23.5—18+C,=0 a 7 P 
C. t= 5% Ibs. = 6 Ibs «.................. 10 2,142 + 766 + C, i 
Combining all horizontal and vertical forces 1—2—3—4—5—6 C; 1,076 Ibs. 7 
-7—8—9—10 separtely, we have— ROEM: EE! i Siis. ok ee wath ami Caen cen ee 
RU ORR REE! | ERGs bee 4d Was, We Se a eS 


Horizontal — 911 + 131 + 5) + 219 + 24—1,346 Ibs. 

Vertical 1,295 — 93 + 46— 1,716 + 6 = 462 lbs. 

Hence the counterbalance weight will be placed at an angle 
whose tan. = 462 ~ 1,346, which is 18° (or 19°)-+ 90° = 109° 
back of the right-hand wri:i pin. Its magnitude will be the 
resultant of these two forces. 


57’ 


The resultant = R= 4/ 1,346" + 462°= 1,423 lbs. (at 14” ra- 


dius). The counterbalance \: ight will act at a radius of about 
22 in., and hence equals— 
1,423 x 14 
905 + lbs. 
22 


The vertical components of these ferces are only considered, 
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CYLINDERS. 

ts aes oes MIs 6 00 8 ho cbc nc deter ceersccccocesiaccaceecoouesesqes Bal. Comp. 

—————— = 151 Ibs. at 14 inches radius. Diameter and stroke. TT CTCL CETTE CT i7% & det i. 
14 Kind of valve......... Ce cccccccccccccccccccccccccecceseeee 

This has to be balanced by two weights, one in each wheel. Driving, diameter over tires. . Piecescgcpig cauguceweadescaaewaaiee 69 in. 
151 Dopiwie, CR OE CIOs occ cccccccccccnsccccsctaccsecesen in. 
= 75 Ibs. Driving journals, main, diameter and length............. 11x10 in. 
2 Driving journals, others, diameter and length..........e+e.- 10x12 in. 
it. SS &@€ F 2  WUOeCePPrCeTETTTr rT rrr Crrce rr es 15 Engine truck wheels, diameter. .. 2.00. ccccccccccccccccccse 42% in. 
eye ee Ue NT CTT OTT EC TT eee ert 15 Engine track, joneaais. . . Bessa stes'e<ss sev saeneussaeeens 6%x He = 
centr railing Sy EE GUNNEN s 6 vsicdcccesétcavececouneaceunen n. 
The weights of the outside rods, pins and eccentric boss and Pe Ge HUIS Bok 6c cece dees eects cccscvendccoeaus 8x14 in. 
rod are the same as for the right-hand wheel (see Figs. 4 and an BOILER. pe 
5), except that the eccentric boss and rod act in the opposite Working ‘pressure... 222... 1 12.2 LLLLLLLLITIDIDIIIEEE ses tbs 
directions Outside diameter of first ring. .... 1.1.0... se eeeeceeesesececes 76 in. 
DO a 2 eeercr rr 108 1/16 x 71 1/4 in. 

Thus combining as before we find the horizontal forces to virehen platen, EI oo cv cadsceetneneaunaees re af fos in 
aise acnd cs catadienwun esas - 2. 
be 671—131+ 46 + 219— 24681 Ibs, and the vertical ‘ybes, number one ED CONT. « o0neessnkanneeenens 342 2% ia. 

— al — = DUR, Wh oo ccc cacdccdccccccccdccccccesecccesdceseeuuan 
forces equal 1,716 + 6 1,477 93 59 = 93 Ibs. PI GI IN 6 6 odio c occ cccdctcsuceccceedens 3,810.5 sq. ft. 
Hence the counterbalance weights will be placed at an angle Heating surface, Srebex Dt uveknadadanwnadeecunaunaee ; 201.3 sq. a. 
whose tan, = 98 + 681, which is practically 8 deg. ‘This Gesng qurises, totale sso o-oo 0 oo MBE a 
Smokestack, height above rail... ......ccccccccceccoccccs 15 ft. 5 in. 
weight will have to be such as to balance the resultant of these Center of elber” Ee errr rr 9 ft. 7 in. 
two forces acting at a 14-in. radius. This resultant R = TENDER. 

ciidianaaciaaimnciatal WHI Coa oi a <5 hdd ga cecccdacdsccadecideececcanans 84% in. 
JV 6812 + 93% = 687 Ibs. Journals, diameter and length.........---.--.+-+eeeeees 5% x 10 in. 
The counterbalance weight will act at 2 radius cf about Qout capacity. oe oor nee cece e ec eee ce eeeeeeereeepet a2 toms 


22 ins., and hence equals about 440 lbs, placed in the left-hand 
wheel. 

These weights counterbalance the rctating parts only, as is 
evident from a study of the above data, and by a careful ar- 
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rangement in the design, the reciprocating weights are so 
nearly alike between the high and low-pressure cylinders on 
the same side of the engine as to almost exactly balance them- 
selves, and hence are disregarded altogether. The high-pres- 
sure piston is made solid and heavy, and the low-pres- 
sure piston is made as light as possible. While, of course, 
there is a slight difference in other parts of the high and 
low-pressure side, it is not sufficient to exceed the amount 
which is allowed by the master mechanic’s rule to remain 
unbalanced. 

The photograph, giving a general view and more details of 
this locomotive in connection with the cylinders and valve 
gear, will be given in the next issue. The general dimensions, 
weights and ratios are as follows: 


FOUR-CYLINDER BALANCED COMPOUND FREIGHT LOCOMOTIVE. 





ATCHISON, TOPEKA & SANTA FE RAILWAY. 





GENERAL DATA. 


GR. 2 iccecaiis cea bneeueslas ea eneeee ware Ser eke ead 4 ft. 8% In. 
oe ET TOT e Te  TT TT Coe ET ee ee Fast Freight 
RR eT Te CCETORTTE CC OECRET TC reer Bit. coal 
SC ie ss Nad ea iad Row cles eon euweneumme 37,144 lbs. 
Wee Oe GH GN oie i ie cciwcdcesiiccwdeenceaeudus 248,200 Ibs. 
CI ek apa raie se Shows wan cae ndanes cae aawee 174,700 Ibs. 


Ce eS eee ee er ra 
Weight on trailing truck 
Weight of engine and tender in working order............ 418, 000 Ibs. 


re 


We CI CC Rcaccedneiews sd ecneeeeenaceeneed 13 ft. 8 in. 
Li SR Ar rerreeeeeeeeeeUererrerri ire re 33 ft. 9 in. 
Wheel base, engine and tender.............cceescccccees 64 ft. 7% in. 
RATIOS 

Weight on drivers ~ tractive effort.........cc ce escccveccccccecs 4.7 
Total weight + tractive SE CCE CUT LETTE CTE 6.7 
Tractive effort X diam. drivers ~ heating surface...........+065 637.8 
Total heating surface + grate ATER... ... cece scccccccccscccccce 75 
Firebox heating surface + total heating surface %...........+06. 5.2 
Weight on drivers + total heating surface........ceeseerececves 43.5 
Total weight + total heating surface.......-.-eecseeceeeccrcees 62 

Volume equiv. simple cylindors........eeeecseeeeeceeeees 12.8 cu. ft. 
Total heating surface ~ WOE, CPTMBOERs cc ccceccecsccccccsccccese 826 


CE Me Gn inc cedicsckdeseke cedcdéccueeevewsan 











COLLEGE MEN IN RatLroaD SERVICE.—College men are taken 
with a grain of salt, not because they are inferior, for, on the 
contrary, they may be good men of sound minds, but they 

are pretty much like that useful article 

known as a frying pan without a handle, 
i" wherein it is possible to melt good fat 
to T and prepare a solid meal, but without the 
handle it is difficult to make prompt and 
practical use of it, and burnt fingers are 
the result. I believe that the average 
college man will not at first find the rail- 
road service a very attractive field, nor 
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will the railroad official consider him a 
very attractive “find,” until both under- 
stand each other better. The railroad 
man should realize that the college man 
\ has, or ought to have, a better developed 
: mind and body and be trained to co-op- 
erate with others in obtaining results, 
y and, secondly, the college man must ap- 
preciate the necessity of getting down to 


business.—A, J. County, Asst. to Third 
Vice-Prest. P. R. R. Co., in “Railroad Men.” 
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NAMING Locomorives.—The following note, taken from a 
recent issue of The Locomotive Magazine, may recall to the 
minds of some of our readers the time when locomotives were 
not quite as numerous in this country as at present. It is 
surprising to learn, however, that the road in question has 
over 850 locomotives: “The following is the list of names 
allotted to the new Atlantic type locomotives for the North 
British Railway, illustrated and described in our last issue: 
‘Aberdonian,’ ‘Abbottsford,’ ‘Bon Accord,’ ‘Borderer,’ ‘Cumber- 
land,’ ‘Dunedin,’ ‘Dundonian,’ ‘Hazeldean,’ ‘Midlothian,’ ‘St. 


Mungo.’ ‘Teviotdale,’ ‘Thane of Fife,’ ‘Tweeddale’ and ‘Wav- 
erley.’” 





CONGESTION IN THE Parent Orrice.—Mr. Fred W. Barnaclo, 
in a recent issue of the New York Commercial, calls attention 
to the serious situation confronting the patent office at Wash- 
ington. On the first of this year the patent office had 17,353 
applications waiting for action. The Oficial Gazette for Sep- 
tember 25 shows that this number has now increased to 23,468. 
The number of applications received weekly varies from 800 to 
1,200, and the average weekly excess over the number issued 
during the past nine months has been 170. The force of 
examiners allowed the patent office is not large enough to 
handle the great number of applications now coming in and 
the office is getting further and further behind in its work 
At the present time some departments are back from six months 
to a year—that is to say, this time must elapse after applica- 
tion is made before the applicant receives notice that his case 
is under consideration. 
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COMMUNICATIONS 


M. M. AND M. C. B. ASSOCIATION. 








J'o the Editor: 

I am glad to read what is said editorially in the September 
number suggesting improvements in the methods of conducting the 
Master Mechanics’ Association meetings and think that the points 
are well taken. I believe that there is some feeling that we are 
not giving the proper attention to the subjects which are pre- 
sented. An additional criticism that I would make is that the 
program is not carried out according to schedule, so that persons 
desiring to be present during the discussion of a particular topic 
may find on arrival that that topic has been passed two hours in 
advance without discussion and dropped. Such occurred during 
the last session of the late convention. 


Boston, Mass. C. B. SMITH. 


THE SURCHARGE PROBLEM. 


T'o the Editor: 

At the bottom of page 376 in the October issue, in the article 
entitled “The Surcharge Problem,” by Mr. C. J. Morrison, is given 
a detailed example of the computation of cost of manufacture of 
a given article. Then follows the statement: “We now know 
beyond the shadow of a doubt whether to buy or manufacture this 
article, as the decision hinges on whether the 
above $2.60.” The solution of the problem does not seem to me 
to be quite so simple. 

Let it be supposed that the market price of the given article is 
$2.50. According to the figures given, it would be more econom- 
ical to discontinue its manufacture and purchase on the market. 
If this was done, what would become of the 40 per cent. surcharge? 
I do not believe that in this particular case it would be reduced 
more than 10 per cent. The remaining 45 cents would simply be 
loaded on to the other work carried on in the shops, unless the 
shop superintendent was able to manufacture in place of the 
article in question some other article whose shop cost, computed 
in this way, would, when compared with the market price, make 
a more favorable showing. 

I do not believe, when once a railroad shop is built and equipped 
and its organization established, that its surcharges either “money” 
or “book” are likely to be affected very much by the manufacture 
or discontinuance of manufacture of any single article. 

In the particular example given Class I. would not likely be 
affected at all, Class II. in Division D only, and Classes III. and 
LV. reduced very little, and, unless some other article was substi- 
tuted for manufacture to keep the shop working to the limit of its 
capacity, probably 90 per cent. of this 40 per cent. surcharge 
would have to be paid just the same in addition to the market 
price. Yours truly, 

THEO. F. H. ZEALAND. 


price is below or 


Illinois Central, Chicago. 


l'’o the Editor: 

The article on the surcharge problem in your last number is a 
beacon ray of light on a very foggy situation. The analysis given 
seems to me to be very clear and simple to follow, and worthy of 
careful attention. 

The customary treatment of this subject is contented with a hit 
or miss, flat blanket rate, evolved from the accounting department. 
Machines known to be uneconomical are shipped around from one 
shop or division to another, unable to find the scrap pile as long 
as they will possibly turn. It is very hard to get cash appropria- 
tions for their replacement, without the aid of such a surcharge 
study. I have in mind a certain driving-wheel lathe of the vintage 
of 1860, which was condemned as useless, and shipped away from 
a four-pit shop in the eighties. Apparently it went on the extra 
list because, some fifteen years later, after suffering the annoyance 
of sending all wheels 170 miles for tire turning, a new lathe was 
requisitioned, the old veteran reappeared, and the shop was com- 
pelled to reinstall it or do without. 

A more widespread knowledge of cost would seem to be advisable. 
It is general practice to-day to show the cost of rough parts upon 
the tag at the storehouse bin, but neither the workman nor his 
foreman have an idea of the actual cost of the article by the time 
it is applied to the locomotive. 

It is even worse in the draughting room. ‘The railroad designer 
ordinarily contents himseif by getting out something that will do 
the work and not industrial de- 


weigh too much. The successful 
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signer, however, must be an expert mechanic as well, and acquaint- 
ed with the detail costs of manufacture in order to produce the 
cheapest possible design, 

The text of the entire article is found in the last paragraph, a 
text which has been preached so often to railroad officials. That 
it is possible to save money by spending money appears to be a 
more difficult mental process for the average railroad man than 
for his industrial neighbor. Very truly yours, 

New York. Paut R. Brooks, 


l'o the Hditor: 

Mr. Morrison’s article in your October issue strikes what I be- 
lieve to be the weakest point in the mechanical departments of 
our railroads to-day. All of them are manufactors to a greater 
or less extent, and in most cases, are undoubtedly carrying on this 
work without applying the most simple principles of industria! 
accounting, and without any real knowledge of whether that part 
of the shop output is a paying proposition in its details or not. 

The surcharge as Mr. Morrison clearly shows, is a very large 
factor in the cost of any manufactured article, and a flat rate 
or percentage added to the Jabor and material charge, in any 
particular case, will not give a true value. This will actually be 
found to vary by wide limits on both sides of the figure obtained 
in that way. 

It seems to me that a careful investigation of this subject in the 
railroad shops will be of benefit in more ways than in giving exact 
costs of manufactured articles. It will undoubtedly, if the charges 
carried by each machine in the shop are put in a clear tabular 
form, tend to influence a foreman to keep his shop evenly bal 
anced, and keep all his machines in operation at their maximum 
capacity. It will give a correct index of each foreman‘’s manag- 
ing ability, as compared with other foremen. It will settle the 
question of purchasing new and better machinery without any 
doubt. It will tell whether it will pay to tear out the pre-em 
steam power plant which transmits power through long lines ot 
shafting, cables and steam pipes, and install an electric drive, 
In fact, the uses to which detailed figures on the subject as out- 
lined in your article can be put, are almost without number, and 
I hope to see you give us more on the subject. 

I would suggest that an article showing the methods used in 
arriving at the proper charge for different machines, possibly put 
in algebraic form, would no doubt, be much appreciated by many 
of your readers, as well as by myself. 


Yours truly, 


T’o the Editor: 

Referring to the article on “The Surcharge Problem” by Mr. C. 
J. Morrison on page 376 of your October issue, and also to your 
editorial on page 391. The ideas are very good but I am afraid 
that their practical application would present many difficulties on 
the average railroad. For instance, the method of keeping ac- 
counts on the road with which I am connected is such that it is 
very questionable whether we would be able to obtain accurate 
information concerning the various items which go to make up 
these surcharges. The arguments presented, however, are certain- 
ly good and I for one would like to have you publish more de- 
tailed information concerning the method of applying and using 
such a system if, as apparently suggested, it is in actual use in a 
railroad repair shop. 

It ‘is true that manufacturers are accustomed to 
very closely this matter of surcharges, but their work is entirels 
different from that which is done in a railroad repair shop. Ma- 
chines or other work are put through the shop in quantities and 
there is practically no repair work to handle. The manufacturing 
concerns which use a system, and with which I am ac 
quainted, are very much smaller and the organization is not nearly 
as complicated as that of a railroad shop. Under these conditions 
it is comparatively easy to calculate the surcharge on the various 
machines, but the varied amount of work which may be handled 
on a single machine in a railroad repair shop is such that it woul 
seem that only a very rough estimate can be made as to th 
amount of the surcharges on any one man or machine for a pat> 
ticular piece of work. On machines where work of only one kind 
is done the difficulties would not be as great. Could not Mr. Mor- 
rison present some figures as to the increase in the force which 
would be required to instal a system of this kind in a shop which 
has to take care of 300 locomotives? 
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THE DRAFT GEAR SITUATION. 


l'o the Editor: 

During the past year or two the railroad club proceedings, tech- 
nical journals and railway mechanical. association proceedings 
have contained a number of articles concerning the advantages of 
friction draft gears as compared to spring gears. However, al- 
though the friction gears have in many instances been in service 
for a number of years, their advantages are usually stated in gen- 
eral terms, and have not been reduced to a dollar-and-cent basis. 
In spite of the many good things which have been said concerning 
this type of gear, it would appear from a study of the equipment 
notes in the various journals that the percentage of cars which are 
being equipped with friction gears is very small compared to the 
number which are being built. If the friction gear’ has so many 
advantages, why is it that it is not more generally used, especially 
as in many instances we find that the spring rigging costs: prac- 
tically as much as the friction rigging. 

The very elaborate tests which were reported by the committee 
on draft gears at the 1902 convention of the Master Car Builders’ 
Association showed conclusively that, as far as the drop tests and 
the static tests were concerned, the friction rigging was far su- 
perior to the spring rigging. ‘ Unfortunately, neither one of these 
two tests fulfill the conditions which are met in service, and there- 
fore they have not carried the weight that they would if they 
had been made under conditions more nearly approximating those 
met in service. With the great increase in the capacity and size 
of locomotives, cars and trains the matter of using the best draft 
eear becomes an exceedingly important one, and it would seem 
that this question should be decided as soon as possible, since the 
friction gears have apparently passed the experimental stage. It 
is understood that several roads have made tests of the different 
types of draft gears, but, if so, very little, if any, of this informa- 
iion has been given out. Would it not be possible for the Master 
Car Builders’ Association to build a testing machine or else con- 
duct service tests which would show the exact action of the differ- 
ent under conditions? The problem of building a 
{esting machine to meet those conditions ought not to be a very 
serious one, or if this course is not feasible it ought to be possible 
to have extensive service tests made on some of the roads under 
the jurisdiction of a Master Car Builders’ committee. Doubtless 
the manufacturers of both the spring and friction gears would 
look with favor upon such tests, if carefully made, in order to 
show conclusively the advantages of the two types of gear, and 
the results would probably be such as to make possible a consider- 
able financial saving to the railroads. 

MINNEAPOLIS, Minn. 
HOW CAN THE CO-OPERATION OF THE ORDINARY 
MECHANIC BE OBTAINED IN INCREASING 
SHOP OUT-PUT ? 

os pane 


gears service 


A, RAIL ROADER. 





l'o the Editor: 

This is a question of great importance to the mechanical de- 
partment, and it is more in the line of receiving suggestions or 
criticisms from others than from the value of any ideas presented 
in this article that it is written. 

I. think that no one will dispute that 99 per cent. of the actual 
work, either in repairing old or building new engines, is done 
by the ordinary mechanic who has learned 


his trade through 


actual experience in the shop, combined in many instances with 
self-edueation along technical lines by the reading of books, tech- 
nical. journals, etc. This being the case, there is a question 


whether the upholding of the technical graduate in the form of 
special apprenticeship, with the understanding that as soon as 
possible he is to secure whatever plums there are on the tree, has 
not had a deterrent effect on the best of the rank and file, and 
las caused them to take less interest in their work and discour- 
aged them in bringing forward ideas that would better prevailing 
methods, thus increasing the output. 
It is said that you cannot keep the man down who is bound to 
». and while this may be true, still it will usually be found that 
those who have attained great success through their own efforts 
lave received encouragement in their ascent, and the prospect of 
further promotion has been held out to them from time to time. 
Other reasons why ordinary workmen refrain from advancing 
suggestions for the improvement or increase of production are 
the way they are received, they being sometimes told by persons 
ii authority that others are paid for doing that kind of work, or. 
in other words, that they had better stick to their hammer and 


chisel and other people would furnish the brains. That this is 


Vise 


at all universal is by no means claimed, but it is not entirely un- 
known 


Again. how often it is that a workman advances an 
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idea that is adopted and proves successful, and it is then spoken 
of and shown by his superiors as something we have gotten up, 
with a special emphasis on the WH. In addition the ambitious, 
practical man who does things has also to meet the opposition 
and sometimes the derision of his fellows, especially of those who 
have little ability and less ambition. 

Another point worth looking into is the bad effect produced by 
the equal wage rate that is in force in nearly all shops having 
agreements with labor organizations. In almost every case the 
minimum’ rate is also the maximum, and this results in putting 
the poorest man in the shop on an equal basis with the best one 
as regards wages paid. ‘The result is plainly to be seen when you 
have the’ best and poorest man in the shop on opposite sides of an 
engine’ doing the same class of work. It is open to question, if it 
would not be economy for the railroads of their own volition to 
adopt a’ higher rate for the exceptionally good men, as it would 
be something to strive for, rather 
stroyed by’ one universal flat rate. 

Some one will suggest piecework as a remedy, but can it be de- 
nied that the antagonism to it by all labor organizations is due to 
injustice from it in the past, and is there any guarantee that the 
world has grown so good that the 
in the future? 

What, then, are the remedies? The following are suggested: 
The capabilities of men to be closely followed, and the men with 
the necessary qualifications to be promoted as vacancies occur. 
That the advancement of ideas and the giving out by the men of 
the best that is in them be more encouraged, and, if an idea is 
adopted and is a pronounced success that some return, either in 
the shape of money: or some other consideration, be made to the 
inventor. Teaching the individual and organizations that cheap- 
ening production does not cheapen labor, but enlarges the field 
of use and benefits the world at large. The treatment of all em- 
ployees with courtesy and friendliness. Absolute truthfulness in 
all dealings and the rigid keeping of all promises and agreements. 
The encouragement of study, especially of technical books and 
magazines, by all and most strongly by apprentices; to this the 
study of mechanical drawing should be added where possible. Fos- 
tering the spirit through the shop that we desire to be in the van 
and not in the rear, no matter how small the shop. Cleanliness 
in the shop is necessary, and moral tone should be encouraged, as 
the man is to a great extent influenced by his surroundings. <A 
man cannot be expected to take an interest in his work if he is 
falling over scrap in the machine shop, or working on the top of 
an ash heap, or in a pool of water in the roundhouse. Carefully 
note the result. of substituting the men who are considered best 
able to fill the position in place of absent foremen, without tying 
their hands. These ideas are advanced as having a tendency in 
the right direction. 

In conclusion, would say that the remuneration for ideas is con- 
sidered to apply to the ordinary workingman only, as it is con- 
sidered that it is the foreman’s duty to be thinking along this line 


than to have all ambition de- 


same conditions will not exist 


and of doing everything in his power to promote his employer's 
interest; if he is not doing so he is unworthy of the position he 
occupies. What has been said regarding technical graduates is 
with no prejudice against many of them have worked 
under my supervision and are among my best friends, but while 
no one can question that the thoroughly practical man with a 
thorough technical education is the best man to be procured, it is 
doubtful if the ordinary technical graduate is of any more value 


them, as 


in railroad work, outside of testing operations, than the better 
class of ordinary apprentice, and if he wishes to attain prom- 
inence in the mechanical department he should willingly meet the 
ordinary apprentice on an equal footing, and his superior educa- 
tion will give him so much of an advantage that, talents 
being equal, he should have no fear of results. 
WINONA, Minn CHARLES COLEMAN, 
General Foreman, C. & N. W. Ry. 


other 


rue 


First ELEctrrRicAL Train to enter the Grand Central 
Station, New York, ran from High Bridge, a distance of 


about 714 miles, into the station and return on September 30. 
Mr. W. J. Wilgus, vice-president of the New York Central, 
acted as motorman, and in the train were a number of officials 
of the road and their guests. 





Tue STRENGTH OF A. GRINDSTONE appears, from recent tests, 


to vary widely with the degree of its wetness or dryness: 


stones that are dry showing tensile strengths of from 146 to 186 
Ibs. per sq. in, but, after soaking over night, breaking under 
stresses of SO to 116 Jbs. per sq. in—Hngineering Record. 
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GENERAL VIEW OF STEEL PASSENGER CAR. 


STEEL PASSENGER CAR WITH SIDE DOORS. 

The Pressed Steel Car Company has recently built 40 steel 
passenger cars with side doors for the Market Street elevated 
and subway line of the Philadelphia Rapid Transit Company. 
The framing throughout, as well as the side sheathing, is of 
steel construction. The underframing consists of deep fish- 
belly side sills, with cross bearers and connections in girder 
form. The general dimensions are as follows: 


Length over platform (over all).................. sf Ti ins. 
en ee an 5 ka iw oe hbo 9 inte 6 o10i408 @ ele 40 ft. 6 ins. 
Length inside of car (end linirg)..........--cecceees 39 ft. 6 ins. 
Width of car outside of side sheets................0 cee 8 ft. 7 ins. 
i I cca cinlaig in b's ele6 46 6/5 AN ais ae eae 7 ft. 7% ins. 
eee orem Ser 60. top Of Boor... .. 0. wvcccccvcccsvess 3 ft. 10 ins. 
Height from floor to ceiling (center).............20008- 8 ft. 6 ins: 
Somes Seen TR) CO GO OF CAP... once ccccccccscsescess 12 ft. ins. 
Opening for vestibule side door (between door posts)......2 ft. 9 ins. 
ee ee en NE, , ww a sone bsessccesococe sone 3 ft. 2% ins. 
Width of center door opening (side)............. cece eens 3 ft. 4 ins. 
Distance from center to center of trucks................. 34 ft. 6 ins. 
‘yan Over Gaven-mpper Gock .......c ss cscncccccccscces 5 ft. 634 ins. 
Width over eaves-lower deck ............cccccseees 8 ft. 85% ins. 
Width of vestibule end door opening............ccceeeeerences as. 


The 12 carlins are of 1% x 1%-in. steel. The underframe 
is covered with corrugated steel sheets and monolithic floor- 
ing composition. The roof is constructed of tongue and 
groove poplar, % in. thick, covered with eight-ounce cotton 
duck. The side doors, both at the ends and at the center, 
are arranged for opening and closing from either end of the 
car by means of pneumatic devices. The doors are of me 
hogany, with the lower half paneled, and one light of %4-in. 
plate glass in the upper half. The interior finish is of straight- 
grained mahogany. There is a motorman’s cab at each end 
of the car. The seating arrangement consists of four longi- 
tudinal seats for nine persons each and eight cross seats in 
the center of the car for two persons each. Of the 24 side 
windows 18 have the upper sash movable and the lower sash 
stationary. The cars are equipped for heating and lighting 
by electricity. 

These are among the first cars built by the new passenger 
car works of the Pressed Steel Car Company. The first car was 
completed in the early spring for the United Railways of San 
Francisco, and was an all-steel car of the “California” type. 
Following this three combination steel and wood passenger 
cars were built for the Southern Railway. These were illus- 
trated and described on page 260 of our July issue. Follow- 
ing these were the 40 cars as described above for the Phila- 
delphia Rapid Transit Company. 


SPEED OF EMERY WHEELS.—Ordinarily, emery wheels give 
best results when run at a peripheral speed of 5,500 ft. per 
minute. If run too fast, they will heat the work and glaze, 
and, if run too slowly, will wear away rapidly and do but little 
work, 


MALLEABLE IRON, PHYSICAL PRoPERTIES.—Designers in gen- 
eral, in making use of malleable iron castings, proceed with- 
out definite knowledge as to the physical properties of this 
material, so far, at least, as its tensile strength and elongation 
are concerned. Mr. G. A. Ackerlind read before the Scandi- 
navian Technical Society recently a paper in which he gave 
some definite information as to the properties of malleable 
cast iron, as made in that country. This information is doubt- 
less applicable to American irons as well. He states that the 
tensile strength for this material varies between 40,000 Ibs. 
and 50,000 Ibs. per sq. in. It has elongation varying from 1 
to 6 per cent., with a reduction of area of % to 3 per cent. 
The ordinary grade of cast iron, having a tensile strength 
from 20,000 to 30,000 lbs. per sq. in., is therefore only about 
half as strong as malleable cast iron; its compressive strength, 
however, is much greater. Malleable cast iron shrinks more 
in the mold than cast iron, but during the process of annealing 
a slight swelling takes place. If malleable castings have to be 
straightened by hammering, nothing is gained by heating 
them, the normal temperature of the surrounding air being 
satisfactory for this purpose.—Machinery. 























































END VIEW OF STEEL PASSENGER CAR. 
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THE ECONOMICAL WORKING OF LOCOMOTIVES. 





Mr. William Ernest Dalby, in a paper (No. 3,577) presented 
before the Institution of Civil Engineers, investigates the 
economical working and design of simple locomotives with 
reference to certain considerations which, although known in 
a general way, have not, in his opinion, received the attention 
they deserve. 

The results of his investigation and analysis are summed 
up very nicely in the following conclusions: 

1. The mean pressure in a locomotive cylinder, with boiler 
pressure and cut-off constant, and the regulator wide open, de- 
creases as the speed increases. 

2. The law connecting the mean pressure with the piston 
speed is approximately linear and of the form 


p=c— bu, 
where ¢ and b are constants found by experiment, and p is 
the mean pressure in pounds per square inch corresponding 
to a piston speed of v feet per minute. 
3. In consequence of this dropping of the mean pressure 


with the speed, there is one piston speed at which the indi- 
cator horse power is a maximum, and this speed is given by 


the corresponding value of the mean pressure being 


= 
» 


and the corresponding value of the maximum horse power 


ca 
LHP. max — 





32,000 b 


4. In the absence of a series of experiments connecting p 
and v, c may be taken to represent the mean pressure for the 
stated cut-off and initial pressure, neglecting all wire-drawing 
effects, and Bb may then be found from the equation 

Cc—p 
a 
p and v being the corresponding values of the mean pressure 
and piston speed found from an indicator-diagram taken at a 
piston speed of about 800 ft. per minute. 

5. In this way a series of values of c and b may be easily 
found, and may be used to determine approximately the best 
piston speed for each particular cut-off. 

6. The best piston speed for the maximum drawbar horse 
power is less than that for the maximum indicator horse 
power, and can be readily found when the efficiency of the 
engine itself is known. 

7. The drop in pressure could possibly be reduced mate- 
rially by designing short, straight ports of ample area and 
avoiding all crooked passageways for the steam. 

Application of Results to Solution of Problems.—The fore- 
going results may be readily applied in the solution of many 
useful problems. For example, let it be required to find the 
speed on the level corresponding to the maximum drawbar 
horse power for a stated cut-off and boiler pressure. 

The diameter of the driving wheel must be given, in order 
to express the train speed in terms of the mean piston speed, 
and also some estimate must be made of the engine resistance. 
The latter, reckoned up to the drawbar, may be expressed as 
a function of the load, or of the speed, or of both the load and 
the speed, but for the purpose in view it may be taken as con- 
stant and equal to 30 lbs. per ton at all speeds. 

Let R denote the constant engine resistance in lbs. per ton, 

W the weight of the engine and tender, 
s the stroke in inches, 
D the diameter of the driving wheel in inches, 
v» the piston speed in feet per minute, 
V the train speed in feet per minute, 
a the joint area of the two cylinders in sq. ins. 
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Then the rate at which work is done against engine resist- 
ance is 
WRYV foot-lbs, per minute, 


UT D 
But V 


9 
«3d 


therefore the rate of wérking against the engine resistance is 


WRDtTv 
= Qr, 





2s 


WRrD 
where Q nmmncbinil 
28s 


and the rate of working in the cylinders is 


pva, where p = c — bv. 
Therefore the rate of working at the drawbar is given by 
U = (¢c — bv) «av vQ foot-pounds per minute 


And this is a maximum when 


aU 

— = 0. 
dv 
ac—Q 


That is, when ' 
2 ab 
The problem may be extended to find the speed at which the 
drawbar horse power is a maximum, it being given, in addi- 
tion to the data of the previous problem, that the train is to 
ascend a gradient of 1 in G. 
The additional engine resistance against the gradient is Ri — 
2,240 
———— lbs. per ton, so that the total engine resistance against 
G 
W 2,240 
the gradient is —. 
G 
2,240 WV 
resistance is —— 


The rate of working against this 





foot lbs. per minute; 


and expressing V in terms of the mean piston speed this be 
comes 
2,240 Werb 


a 1 Q 
2sG 


2,240 WrD 
where Q ~ 
2Gs 


The rate of working at the drawbar is now 
pra (Q + Q,) ; 
and from this, the speed for a maximum, found as in the 
previous example, is 
ac— (Q+ Q;) 
sie al ee a ee 
2 ab 
The more practical problem of calculating approximately the 
maximum load which an engine will take up a given gradient 
at a stated speed, cut-off and boiler pressure can be solved 
without difficulty if the engine and train resistances are 
known. 


GRINDING HIGH-SPEED STEEL TooLts.—High-speed steel tools 
can be ruined very easily in the machine shop by grinding 
them on the emery wheel until they get hot and then plung- 
ing them into water. After doing this, the cutting edge of 
the tools will be found full of cracks. One machine foreman 
complained that the tool dresser was cracking the tools in 
hardening, but a careful investigation showed that the tools 
had been cracked by grinding in this way. The man was 
instructed how to grind the high-speed tools properly and that 
put an end to the trouble from cracks in the tools—J. G. 
Jordan in I, R. M. B. Convention. 

STANDARD SYMBOLS FOR WIRING PLANS have been adopted by 
the National Electrical Contractors’ Association, whose secre- 
tary, Mr. W. H. Morton, 94 Genesee Street, Utica, N. Y., has 
ready, for free distribution, sheets giving full information 
concerning them. 
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SHOP TESTS TO BE MADE OF dd PUMPS AFTER GENERAL REPAIRS IN THE SHOPS 





nor on account of the effective 
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| ob a Pump * are ‘te oem Throttle Pressure in Lbs, . through which ony Results Desired less, due to rail o1 tie plate bed 
of Pum: , a ute ° not mor : : : : 
a Bacotiendl Hoabeiced | — 2 indicia IannaR ene ding into the tie. The steel tie, 
| <— ‘ 
LA | Westing-| 111, | 22,200| 160 |  Funopen | At Deeinning | Xe Wane Atend of 3 Minutes up to failure, retains the same 
house | | | | | Atmospheric “_ Reservoir Pressure to be e © : - 
| | at close 150 | not less than 150 Lbs, dimensions and efficiency, reduc- 
ae aa roo ing work required for sur- 
2-A | Westing- | 11 In, | 29 200 | 160 Partly Open to Maintained | 60 | a AR 1y Ip Maintain Reservoir Pressure ing the ie a a 
house | | | give Speed of 52 Constant | salted Po sar at 75 Lbs. for 60 minutes, at facing and lining, and it is pos- 
| | | Cycles per Min. | at 75 Lbs. | 52 Cycles of Pump per Min. . aa . 
| = Ge a = sible throughout the life of the 
3A | Westing- " 16¢ | ‘ull Ope | Raise from . 13/ Raise Air Pressure from ip 91 Qj rae] 7 » 
howe | | P| he 1 | . 64 In, SE ee tie to maintain track of th 
( ee 2 Seen Pe) eee | aint 80 same excellence as with all new 
1-B | Westing- 160 Full Open At beginning 5 | No Waste Atend of 5 Minutes ties. Up to the present time we 
house | Atioospberic | R voir Pres to bi ¢ 
‘: | atelose 150 | ot lose then 150 Lbs. have only had one broken rail 
——_{\— ———_——_-—— —— P 
| on steel ties, and the report 
2.p | Westing- 160 Purtly Open to Maintained Go | “wy “y Maintain Reservoir Pressure , : . 
house give Speed of 52 | Constant | sad eed at 100 Lbs, for 60 minutes, at tributes this break to a flaw in 
ns cen Naren ee ed the rail. We have not used steel 
— — | + _ — — + - c a a) c y » s ’ e 
— | | - Follow Test 2-B and a 4 
3-B — | 93g In, | 22,200 160 Full Open Raire ope “oy 1% tn. raise Air Pressure from ties long enough to determine 
rouse 100 to 120 100 to 120 Lbs. in 5 Min, against . i oi 
—s > re 5 Z Leakage through Diaphragm. their life under our conditions, 
- Westing oe og ee meee At hezinniog sian tent of — but an examination of a broken 
r | | Atmospheric R i 8 P » . : .s 
ah | | sescagek ey Seng pg tie, after six years’ service, does 
ra ape [ pees Gea ~ not indicate that rusting unde: 
> Westing- Sin. | 22,200 | 160 Partly Open t Maintained . : Maintain Re oir Pres 5 s Pee 
© | house “ae peek give Syed otus | Constant = | z Im | at 100 Lia, for 60 minutes, at ordinary conditions should caus: 
| Cycles per Min. at 100 Lhs, | G5 Cycles of Pump per Min, my anxiety I omewhere 1 
————}- —-—- —__—_—_|—_____+_— _ - —— c " anxiety Ss P P "eal 
| | 2 ; | 
34 | Weeting: | | 460 Full Open Raise from 2 oe vee Raise Air Pressure from 2 statement that Mr. Post, chief 
house | 100 to 130 > » 100 to 130 Lbs. in 2 Min, against 
| Leakage through Diaphragm engineer of the Netherland 
aan eee e = i is : a 
1-D wed | No.5 | 22,200 | 160 Full Open At beginuing ‘ | es , At end ots Minutes State Railroad, found that ti 
ork Atuwnospheric Leservoir Pressure to be oF * ai j 46 } 
| aie | rot cache ag weighing 125 lbs.. laid in sand 
| ar se acs Tac and gravel ballast, had decreased 
° N So. 5 29 990 | Partly Open to Maintained / _ Maintain Reservoir Pres Sd “ae . P 
we oS aol nell Meee Gunvennt 60 oa tm jim | ae 70 Loe. for 60 ulnutes, st 8% lbs.in 35 years, but were stil! 
| ’ : * TY 
ae | ee | | i a ocho ats0 Lbs, Eas 38 Cycles cobalt per Min, good for 20 vears’ service.—M) 
| paray 5 F , 
3.p | New No.5 | 22,900 | i Full Open Raise from ee ee “5 Raise Air Pressure froin H. T. Porter, before Railway 
York | | 70 to 80 7 es oes 7 70 to 80 Lbs. in 10 Sec, against P 
| | Leakage through Diaphragm Clu D of Pi t ts D u rgnh . 
ww 
LE New No. 2 160 Full Open At beginning ee ee Atend of 3 Min. 10 See. ‘ - - 
York a 10 Sec. | No Waste | Senerecie Shenainn os ve RAILROAD Y. M. C. A.—-Sixteen 
clo | be ese ban ') LUS. 8 
ama és Ss a new railroad association build 
as q et ekienn , Partly Open to Maintaivec atesntes Recsevele Penns P ' Ep 
2-E weed No. 2 22,20 16u | ie os 4 eee i a = | = hg ay oy en pt ones ings have been opened and ten 
j | | Cycles per Min nt 70) Lvs, t2 Cycles of — per Min. other new associations have 
| i a op teen : raaee a 
3-E New No. 2 22,200 | 160 | Full Open Raise from " = " Raise Air Pressure from been ors san ized, two of t he mm 
York | 70 to 8 - 70 to 0 Lbs, in 1 Min, against ee er eee ' at 
| | Leakage through Diaphragm among street railway men, mak 
ing a total of 225. The mem- 
bership is over 81,000 and there 
TESTING AIR PUMPS AFTER GENERAL REPAIRS. are now 149 ae owned and occupied having a total 
valuation of $2,601,350. In addition, sixteen cther buildings 
‘ ‘ are now being cide at a cost of $538,000. and these 
New YorK CENTRAL LINES. Tae $53 and th 


It is just as important, and possibly to test air 
pumps after they have been given general repairs as it is to 
test them after they built. the New 
York Central Lines have, very and investi- 
gation. drawn up a schedule cf tests, as shown on the accom- 
panying diagram. Not 


they have received repairs, but it is expected that they will be 


more so, 


are eat Realizing this, 


after careful study 


only are the pumps to be tested after 


regularly tested at intervals of six months while in service. 
The pressure of 160 pounds, required in order to test the 
pumps under conditions somewhat approximating those met 
in actual service, has made it necessary to install special 
boilers at several of the shops. We are‘indebted for informa- 
tion to Mr. F. M. Whyte, general mechanical engineer of the 
New York Central Lines. 

STEEL VS, WoopEN Tiks.—The life of wood white oak ties 


under heavy traffic ranges from four 
eight or ten years on tangents. 
the durability of timber, 
from the same pack of 
inspector or trackman to select 


years on sharp curves to 
There is a wide difference in 
when it is the same kind taken 
“Tt beyond ability of 
ties that give the same 


even 


woods. is the 


will 


duration of service. The tie begins to deteriorate from the 
time it is put in place, the rate of deterioration increasing 
until it becomes necessary to remove the tie. There is no 
track work that compensates fully for this deterioration, so 


you cannot maintain a condition equal io an all new tie track. 
the steel tie maintains its section, and the bed under the tie 
does not have to be disturbed on account of tie becoming soft, 





when completed will make 165 buildings with a 
tion of $3,13 The international railroad 
now eleven in number, eight devoting their 
three part time to this department. 
ley, 


total valua- 
secretaries 
entire time 
Two of these, J. M. 
with headquarters at Montreal, and Richard C. Morse, 
educational work on the Gould 
during the past vear. Mr. Moore 
New York Central lines. F. B. Shipp, who has, for 
years past, been in charge of the work in the southwest, with 
headquarters at St. transferred to the New 
York office with a EK. L. Hamil- 


relation to the general work: 
ton has been assigned looked after 


39,350. are 
and 
Duc- 
aT. 
added 
the 


several 


for have been 


assigned 


lines, 


has been to 


Louis, has been 


to the territory previously 


by Mr. Shipp. The contract has been let and ground broken 
for the new Gould Memorial Building for railroad men at St. 
Louis, Mo. This building will exceed in cost $200,000. 


TECHNICAL MEN IN THE Morive Power DerpartMEentT.—Whileé 
a collegiate technical education is undoubtedly an advantage 
to those who will diligently apply themselves and fully em- 


the information and knowl- 
it is not a 


brace the opportunity offered by 
edge 


necessity, 


gained in the use of books and instruments, 
and many college-bred men fail, 

indisposition to through the probationary 
oda thereby 


because of their 

period of prac- 
learn how to secure the respect 
f, and to supervise men, and convey information in a manner 
that will produce results, where the more practical and in- 
in The Railroad 


tical mechanics 
Oo 


dustrious man will succeed.—J. BH. Muhifeld, 
Gazette. 
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FIRE. BRICK. ARCH. 





NORTHERN Paciric RaItway. 





A brick arch for wide firebox locomo- 
tives, which is supported by a single arch 
tube, is in use on a large number of lo- 
comotives on the Northern Pacific Rail- 
way and was applied to the large order 
recently built by the American Locomo- 
tive Company, which were illustrated in 
our October issue, page 392. The arch 
was designed by Mr. David Van Alstyne, 
former superintendent of motive power, 
and the illustration shows the one as ap- 
plied to a Pacific type locomotive with a 
combustion chamber. It will be seen 
that the bricks arch on either side of the 
center, being supported by a 4-in. tube in 
the middle of the box and by square- 
headed studs, of which there are two to 
each brick, on the side sheets. A space 
of 7 ins. is left between the arch and the 
firebox throat sheet, and the complete arch consists of four 
rows of brick, each 10% ins, wide, making it extend 50 ins. 
diagonally upward from the sheet. 











THE BEST METHOD OF SETTING FLUES. 








By G. G. Nicon.* 





I have tried many different ways of setting flues in locomo- 
tive boilers, and the best method I have found, covering all 
classes of engines, is as follows: 

Carefully inspect back flue sheet and see that all scale and 
sediment is removed from the inside of both flue sheet and 
flue holes and that all flue holes are perfectly round. Care 
should be taken to have the sharp corners removed from inside 
and outside of flue holes, leaving a good fillet, so that no 
damage can be done to the flue from sharp corners. Then 
insert copper ferrules in flue holes and expand with a sectional 
expander, leaving it flush with fire side of flue sheet. Copper 
ferrules should be a neat fit. I do not believe in stretching 
coppers, but if this is necessary they should be reannealed, 
as hammering copper hardens it and reduces its expansion. 
It should be left as soft as possible. Swedge the flues to a 
neat fit and remove all scale from the end of the flues, then 
apply them, leaving 3/16 in. outside of the sheet for bead, or 
11% the thickness of the flue. This would give you, with a No. 
11 gauge flue, 3/16 of an inch, which I think is plenty for any 
bead. After flues have all been clinched, mandrel them out to 
copper, so as to admit sectional expander, then drive expander 
once into each flue, fastening them to the proper length for 
head. After flues have been fastened in this manner, turn 
them over with a ball-face hammer, or a suitable tool to fit the 
pneumatic hammer. -Then roll all the flues, commencing at 
the two top corners, next roll the center flues and then the 
bottom ones. Then prosser them in the same order as in roll- 
ing, turning the sectional expander twice in each flue. By 
so doing, I think, the expansion is distributed all over the 
sheet. Finish flues by beading with the standard tool. 

The reason for rolling the flues before the sectional expander 
is used is because when they are rolled tightly back against 
the flue sheet the expander only has to do its proper share of 
the work, putting the shoulder on the flue inside the flue sheet. 
Rolling the flues after they are expanded shoves the shoulder 
away from the sheet and takes out most of the shoulder that 
the expander has made. 

I find that heavy copper ferrules give better results than light 
ones, and would recommend them to be not lighter than 40 Ibs., 
because the heavier the copper, the greater the expansion. I 





*Foreman-boilermaker, C., R. I. & P. R. R. From a paper before 
the Master Steam Boiler Makers’ Association. 








ARCH, NORTHERN PACIFIC RAILWAY. 


IRE BRICK 


also recommend a long ferrule, which should project through 
the flue sheet at least % in., for the reason that heavy scale 
or sediment will not adhere to copper, ard the further we car 
keep mud and scale from the flue sheet the longer we can keer 
flues from leaking. As soon as the water spaces next to the 
back flue sheet become clogged with scale your cooling capacity 
is cut out and the flues begin to leak. 








ELECTRICAL CUTTING OF STEEL BEAMS AND GiRDERS.—The fire 
at San Francisco, Cal., following the earthquake of April 18, 
left some difficult problems to be solved in the clearing away 
of debris for new buildings. One of the most serious of these 
is the removing of the tangled mass of structural steel. It 
occurred to R. E. Frickey that the electric arc might be 
employed here to advantage, and he carried out at the University 
of California some experiments to determine the possibilities 
of this use of the are. As the result of extensive experiments, 
described by the San Francisco Journal of Electricity, Power 
and Gas, an electrode has been evolved which has proved suc- 
cessful. By means of this electrode a 15-in. beam was cut in 
two in 20 minutes. To make a corresponding cut with a hack 
saw would require several hours. For the best and most 
economical results a current of about 250 amperes at from 90 
to 100 volts is required. In starting, a resistance is employed, 
but this may be cut out after the arc is formed. One necessary 
condition for success is the satisfactory protection. of the 
operator. Not only the eyes, but the face and hands must be 
covered or they will be badly burned. An oilcloth hood having 
a rectangular opening in front of the eyes is employed, this 
opening being covered by a mask of oilcloth having a window 
of specially prepared glass when the are is in operation. 
Gloves must be worn. Since it is not practical to obtain 110 
volts for the work in San Francisco, and it was not advisable 
to use the 220-volt system, since the neutral is grounded in 
that city, a portable generating set consisting of a gasoline 
engine driving a dynamo was arranged.—Iron Age. 





A NEw NOISELEss GEAR.—The Iron Age recently presented 
a description of a noiseless gear invented by Frank E. Bocor- 
selski, superintendent of the Baush Machine Tool Company, 
Springfield, Mass. It consists of a cast iron blank, with a 
sleeve, upon which are fitted three rings, each of a different 
material: bronze, fiber and steel. These sections are held in 
place by a key and by three riveted pins, thus forming of the 
four materials a practically solid gear blank. An exhaustive 
test of one of these gears has been made in a 42-in. Baush 
boring mill in mesh with a cast iron gear. The desired noise- 
less quality commonly accomplished by rawhide and similar 
gears was demonstrated, and also the wearing quality, which 
was the inventor’s chief purpose. k a 
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BICKFORD NEW PLAIN RADIAL DRILT. P 


Huvpson River TUNNEL oF THE PENNSYLVANIA RAILROAD.— 
This tunnel, which comprises two single track tubes between 
Weehawken, N. J., and New York City, reached the end of the 
first stage toward completion on Tuesday, September 11, at 
which time the headings met in the north tube. The head- 
ings had been advanced continuously from both shores, by 
shield working, and the point of meeting was near the middle 
line of the river. An opening through the two shields was 
made in the afternoon of September 11, and on the following 
day a celebration party went through. The tunnel is being 
built by the O’Rourke Engineering Construction Company, 
the contract being made on May 2, 1904. As the distance be- 
tween shafts is about 6,500 ft., the average rate of advance has 
been. 8 ft. per day, or 4 ft. per day heading. The two tubes 
are parallel and on the same level throughout. Its grades 
are 1.92 per cent. on the New York side and 1.30 per cent. on 
the New Jersey side. Each tube is circular, 23 ft. in diameter 
over the shell. The shell is a cast iron (in some places cast 
steel) sectional tube, which later is to be lined with 2 ft. of 
concrete. Special segments in the bottom, every 15 ft., make 
provision for later sinking metal screw piles through the bot 
tom of the tunnel to rock, in order to prevent all possibility 
of disturbance of the structure from the effects of operating 
heavy trains at high speed through the tunnel. 





Tue LARGEST CASTING.—The largest casting ever made in the 
United States has recently been completed by the Bethlehem 
Steel Company; it is the frame for a 17%-ft. gap. hydraulic 
riveter for the Lehigh Valley Railroad shops at Sayre, Pa. It 
is designed for a maximum pressure of 150 tons per sq. in. 
A special car was required to transport the machine.— 
American Machinist. 


PLAIN RADIAL DRILL. 


Tue plain radial drill shown in the iliustration is made in 
three sizes, 4, 5 and 6 ft. An exceptionally large number ot 
spindle speeds are provided (twenty-four), extending over a 
wide range, the maximum speed in each case being 13.63 times 
the minimum. The minimum speed of the 6-ft. drill is adapted 
to drive a 6-in. pipe tap; that of the 5-ft., a 5-in.; that of 
the 4-ft., a 4-in. The spindle speeds of the 4-ft. drill range 
from 22.5 to 306.7 r.p.m., as shown on the following table: 


Theoretical 
number of feet 


Actual number 
Diam, of drills of feet per 


No. of rev. for which min. at which per min. at 
Per min. made speeds are drilling is which = drilling 
by spindle. suitable. done. should be 

done. 

306.7 7/16 35.13 35.35 
268.8 yy 35.18 35.00 
238.5 9/16 35.10 34.65 
214.7 35.18 34.30 
195.2 11/16 35.30 33.95 
174.1 Y, 34.20 33.60 
156.1 13/16 33.20 33.25 
143.4 y% 32.85 32.90 
i 4 Sp 1 31.78 32.20 
106.2 1% 31.28 31.50 
94.2 1% 30.83 30.80 

84.8 2 30.53 30.106 

T4a8 L 30.28 29.40 

68.8 1% 29.27 28.70 

62.1 1% 28.45 28.00 

56.6 1% 27.78 27.30 

48.2 3 25.24 26.60 

42.2 2% 23.48 25.90 

37.5 2Y, 22.09 25.20 

33.6 Qi, 21.99 23.80) 

80.7 2% 22.10 22.40 

27.4 3 21.52 21.00 

24.7 si 21.03 2t.00 

22.5 3) 20.68 21.00 


It will be seen that suitable speeds are provided for drilling 
diameters advancing by sixteenths from 7-16 to 7% In.; by 
eights from % to 2% ins., and by quarters from 21, to 2% 
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ins. With the large number of spindle speeds and the small 
steps it is possible to very nearly approximate the proper 
speed for any material or size of drill which it is desired to 
use, and to run the drill as closely as practicable to its limit 
of endurance, 

The different spindle speeds are obtained by two levers, one 
of which is located on the head and controls the three back 
vear speeds, and the other projects from the speed box and 


controls eight speeds. The speed box is similar to the one 
which was described on page 460 of our December, 1905, issue. 
The eight speeds are obtained from 12 gears, only three of 
which are in service at any one time. The mechanism is of 
ihe tumbler variety, but the maximum difference in the 
peripheral speed of the gears is within the limit of 2 to 1, so 


hat the shock which occurs when changing from one speed 


to another is comparatively slight and has no serious effects. 


There are eight feeds ranging in geometrical progression 
from .007 to .064 per revolution of the spindle; any one of 
ihese is instantly available. The tapping mechanism is _ lo- 
cated on the head, and is controlied by a lever conveniently 


The be backed out at an) 
speed with which the machine is provided, regardless of the 
speed with which they are driven in. A depth gauge is pro 
vided, which answers the double purpose of enabling the oper- 
all depths from zero, thus doing away with the 
delay due to scaling or calipering, and it also supplies a con- 
venient means for setting the automatic trip, the graduations 
showing exactly where the dog should be placed in order to 
disengage the feed at the desired points. The automatic trip 
operates at as many different points as there are depths to be 
drilled at one setting of the work, and in addition it leaves 
ihe spindle free, after any intermediate tripping, to be ad- 
vanced or raised and advanced or traversed its entire length 
without disturbing the set of the dogs. It also throws out 
the feed when the spindle reaches the limit of its movement. 
the Bickford Drill & Tool Com 


placed for the operator. taps may 


utor to read 


These machines are made by 


pany, Cincinnati, Ohio. 


EVERETT-McADAM CONTINUOUS ELECTRIC BLUE 
PRINTING MACHINE, 





in practically all modern drafting rooms the old method of 
blue printing by sunlight has been very largely abandoned 
in favor of a machine printing by means of electric light. 
The many advantages of the later method in the matter of 
convenience, rapidity and expense are so evident that it is 


not necessary to repeat them. 
where 
the 


the electric light was simply 
ordinary printing frames and 


From its first stage, 
substituted for sun light, 
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METHOD OF PRINTING. 

other apparatus being used, this system of blue printing has 
passed through several stages of development, each new 
machine having some important points of advantage over its 
predecessor, until at present it would seem impossible to im- 
prove the efficiency or rapidity of making blue prints over 
than that obtained with the latest machines. 
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One of the latest and most modern of these blue printing 
machines, which has only been on the market for about one 
year, is that manufactured by the Revolute Machine Com- 
pany of 523 W. 45th Street, New York, to which the iNlustri- 
iions herewith refer. 

This machine consists briefly of a rotating glass cylinder 
which lies in a series of narrow belts and within which are 
placed two mercury vapor electric lamps. The roll of paper 


to be printed is placed in the box at the top of the machine 
and feeds in continuously between the belts and the cylinder, 
previously 
The tracings are inserted 
and the glass cylinder, 


or if only a few prints of small size are wanted, 
cut sheets of paper may be fed in. 


between the paper and after passing 





EVERETT-MC ADAM CONTINUOUS ELECTRIC BLUE-PRINTING MACHINE. 
around three-quarters of the circumference of the cylinder 
they are printed and deposited in the box with the paper 
located in the front of the machine below the cylinder. The 
cylinder is driven through gearing by an electric motor and 
its speed of rotation, and hence the length of time given to 
the printing can be varied at will. 

A unique feature of the machine is the usa of a number of 
144-in. belts instead of a single broad one. In this way ab- 
solutely perfect contact is obtained, which was found to be 
impossible by the use of a single broad belt. The mercury 
vapor electric lamps are particularly well adapted for this 
kind of work, as they give out only chemical rays. The 
lamps are so situated that the light strikes the paper at right 
angles at all times, and the machine has a maximum electri- 
cal efficiency. 

The whole machine is very compact, requiring a space of 
only 2 x 5 ft., and is entirely self-contained. It is possible to 
make prints 5 ft. wide and of any length whatever, and the 
machine is particularly well adapted for making large num- 
bers of small prints on one long sheet of paper, or previously 
cut sheets which come out in a regular stream and are all of 
uniform tone. The tracings go in and come out on the same 
side of the machine, so that the leading edge of the tracing 
may be fed into the machine again before the trailing edge 
comes out. This saves time when more than one print is 
wanted from one tracing, and was very nicely illustrated re- 
cently by making 12 prints from one 6-ft. tracing on a single 
sheet of paper 72 ft. long, without wasting a single inch of 
paper or a second of time between the prints. 

Although this company has been formed but one year there 
are at present 40 of these machines {n daily use which are 
said to be giving absolutely perfect satisfaction, 
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vories “* FOUR SPINDLE STAY BOLT DRILL. 





The four-spindle drill, shown in the illustration, has been 
especially designed for drilling tell-tale holes in staybolts. It 
will drill to 3 ins. in depth, using drills up to 5-16 in., and 
will take staybolts from % to 1% ins. in diameter and from 
3 to 15 ins. long. The construction of the special chucks, 
which quickly grip and center the staybolts under each spin- 
dle, is shown on the drawing. The lower end of the staybolt 





FOUR-SPINDLE STAY-BOLT DRILL. 


rests in the bell center of the block, which may readily be 
adjusted to the proper height. The upper end of the bolt is 
securely gripped by the two jaws. The chucks are set central 
with each. spindle, and a bushing is provided for the drill to 
run in, insuring its starting central with the piece in the 
chuck, 

- Each spindle has three independent speeds and two inde- 
pendent feeds; also an automatic knock-off. Either the feed 
or speed. may be instantly changed for any one spindle with- 
out regard to the others. If desired, the staybolt fixtures may 
easily be removed, and the machine may be used for a variety 
of sensitive drill work. The spindles are 614 ins. apart; the 
distance from the center of the spindle to the face of the 
upright is 7% ins.; the maximum distance from the nose of 
the spindle to the top of the table is 36 ins., while the mini- 
mum is 4 ins. The length of the power feed is 3 ins., and the 
spindle also has a hand feed and quick return. The table is 
counterbalanced by a weight inside the column. 

An oil pump, tank and piping are provided so that oil or 
soda water may be used in liberal quantities. The machine 
is.made-by Foote,-Burt & Company of Cleveland, and weighs 
about 1,200 lbs.-. 





AND RAILROAD JOURNAL. 


A MISTAKE MADE BY OUR TECHNICAL ScHoois.—The technical 
schools have filled a want and have done much good in certain 
branches of industry, but they assume too much when they 
undertake to give a young man a course in conservation of 
forces, statics and dynamics, graphic statics, strength of 
materials, mechanics, drawing, machine design, mechanical] 
engineering and shop practice, all in the short space of four 
years. He is given a diploma, signifying he has nothing more 
to learn and is capable of taking the management of a factory. 
I had a young man as draftsman who had taken an engineering 
course in one of the Boston technical schools. He carried a 
sample of work with him which he had made during his course 
in shop practice. It consisted of two pieces of cast iron about 
2 in. sq. and 1 in. thick. One piece had a groove about *% in. 
sq. cut across the face, the other piece had a corresponding 
projection across its face, together forming a tongue and 
groove. These pieces were accurately fitted together, so that 
the tongue could slide from end to end, and when reversed fit 
just as accurately. I asked the young man what tools he had 
to do the job with. He replied: hammer, chisel, file and 
scraper. I then asked him how long it had taken him to 
make the piece. He said that he had spoiled two or three 
pieces before he got them to fit, and that in all he had probably 
spent three or four days upon the job. Any modern machine 
shop could duplicate those pieces with profit for 15 cents or 
20 cents apiece. Time and cost are the main functions in 
productive science, and when these essential features are not 
included in the so-called shop practice the true object of tech- 
nologly is lost—Mr. Thomas Hill, before the Western Society 
Associated Engineers. 





LakcE FREIGHT CAR OrpERS.—The New York Central Lines 
have recently placed orders for a total of 17,050 freight cars, 
and the Pennsylvania Railroad Company has ordered a total 
of 12,415 freight cars. This makes 29,465 cars to be built for 
two railroad companies during the next year, most of which 
will be delivered before August, 1907. 
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‘ ADJUSTABLE BUSHINGS FOR DIE STOCKS. 





The Bard adjustable bushing for Armstrong die stocks is a 
time and trouble saving improvement over the ordinary ring 
bushing. It is made in four sizes, each size taking the same 
range of pipe as the corresponding number of the stock, One 
of these bushings is shown attached to the stock in the accom- 
panying illustration, It consists of a strong malleable iron 
body, having a sleeve fitting into the barrel of the stock. A 
simple twist of the cam plate brings a set of hardened jaws 
firmly against the pipe, centering it at the same time. The 
cam plate is then secured by a thumb-screw, insuring an abso- 


ARMSTRONG. M.FE. 
;° GRIOGEPORT, CT. 
f: @ARO'S PATJULS 





ADJUSTABLE BUSHING FOR DIE STOCKS. 


lutely accurate and straight thread. When a crooked thread 
is desired, however, it may be cut as easily as with the old 
style ring bushings. 

This adjustable bushing saves the time of looking up lost 
and misplaced ring bushings and fitting them to the stock. 
It is also, of course, much more satisfactory and accurate than 
the makeshift of wrapping paper or tin around the pipe when 
the exact size of bushing cannot be found. There is no neces- 
sity of carrying a set of bushings in the kit when one of 
these adjustable bushings has been fitted to the stock. The 
design is very simple and strong, and when once fitted to the 
stock there need be no occasion for removing it, These bush- 
ings are made by The Armstrong Manufacturing Company, 
Bridgeport, Conn. 








THe FUTURE PRIME Mover.—It is less than one hundred and 
fifty years since Watt made the reciprocating steam engine a 
thing of actual use and fairly began the era of manufactured 
power. Already the reciprocating steam engine is doomed, 
except for certain special uses. The development of the trans- 
mission of power by electricity has made it possible to use 
the high efficiency of the steam turbine, and the use of turbo: 
generators is even now large and spreading fast. But the 
turbine is only a step. Its successor is already foreshadowed 
in the gas engine. Side by side with these changes in the 
type of prime mover advances the art of transmitting and 
using power by electricity, and so swiftly does the art advance 
that now the day seems close at hand when we may see short, 
but important, lines of steam railroad of heavy traffic converted 
to electric working. The power houses will be equipped with 
steam turbines or with gas engines. Alternating current will 
be sent out over long transmission lines and stepped down 
and used in the car motors without converting. Two great 
things will be accomplished. Working cost will be reduced 
and the public will have more frequent, cheaper, and perhaps 
swifter, service—Col. H. G. Prout. 








PERSONALS. 





Mr. J. F. Ashworth has been appointed master mechanic 
of the Tennessee Railroad. 





Mr. J. A. McRae has been appointed mechanical engineer 
of the Michigan Central R. R. 





Mr. Chas. Zeity has been appointed general foreman of the 
Colorado City shops of the Colorado Midland Ry. 
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-Mr; W.; J.- Haynen, master, -mechanic of: the. Detroit, * Teete 
& Ironton Ry. at ‘Springfield, O., has resigned: 





Mr. F. C. Keim has been appointed master mechanic of the 
Sierra Ry., with headquarters at Jamestown, Cal. 





Mr. S. C. Smith has been appointed general foreman of the 
Cleveland, Cincinnati & St. Louis Ry. at Delaware, O. 





Mr. John W. Harris has been appointed road foreman of 
engines of the Philadelphia & Reading Ry. at Tamaqua. 

Mr. J. W. Sanford, master mechanic of the Pennsylvania 
R. R. at Meadows, N. J., has been retired on a pension. 








Mr. L. L. Young, traveling engineer, has been appointed act- 
ing master mechanic of the Detroit, Toledo & Ironton Ry. at 
Springfield, O. 





Mr. W. L. Calvert has been appointed master mechanic of 
the Missouri Pacific Ry. at McGehee, Ark., succeeding Mr. 
R. G. Long, resigned. 





Mr. M. S. Curley has resigned as superintendent of motive 
power on the Sierra Railway of California, and that position 
has been abolished. 





Mr. Frank Malone has been appointed general foreman of 
the Oregon Short Line at Pocatello, Idaho, in place of Mr. L. 
A. Richardson, resigned. 





Mr. C. M. Stuart has been appointed to succeed Mr. Allen 
as master mechanic of the Shamokin division, of the Phila- 
delphia & Reading Ry. 


Mr. W. E. Farrell has been appointed general foreman of 
roundhouse and shops of the Cleveland, Cincinnati & St. 
Louis Ry. at Columbus, O. 





Mr. G. E. Parks, mechanical engineer of the Michigan Cen- 
tral R. R., has been promoted to the position of master 
mechanic at Jackson, Mich. 





Mr. L. Pfafflin has been appointed master mechanic of the 
Indianapolis Union Ry., with office at Indianapolis, Ind., to 
succeed O. H. Jackson, deceased. 





Mr. R. MacKenzie has been appointed divisional car foreman 
of the Atlantic division of the Canadian Pacific Railway, with 
headquarters at McAdam. 





The office of Mr. T. Paxton, superintendent of motive power 
of the El Paso & Southwestern Ry., has been moved from 
Douglas, Ariz., to El Paso, Tex. 





Mr. R. Griffith has been appointed master mechanic of the 
Colorado Midland Ry., with office at Colorado City, Colo., suc- 
ceeding Mr. W. J. Schlacks, resigned. 





Mr. Michael Hassett has been appointed general engine 
dispatcher of the Western division of the New York Central & 
Hudson River R. R., at Buffalo, N. Y. 





Mr. F. J. Lass has been appointed acting mechanical engi- 
neer of the Mexican Central Ry., with office at Aguascalientes, 
Mex., vice Charles T. Bayless, deceased. 





Mr. M. J. Schneider has been appointed superintendent -of 
motive power of the National R. R. of Mexico, with office 
at Laredo, Tex., succeeding James Farrell. 





Mr. F. L. Macfarlane, storekeeper of the Chicago, Burlington 
& Quincy Ry. at Denver, Colo., has been transferred to Sheri- 
dan, Wyo., vice Mr. F. J; Angler, promoted. 
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’ Mr. JH. Tinker has been appointed master mechanic of the 
Chicago & Eastern Illinois R. R., with headquarters at Dan- 
ville, Il]., succeeding Mr. W. J. Hoskin. 





Mr. C. R. Naylor, assistant chief clerk, motive power depart- 
ment, Atchison, Topeka & Santa Fe Ry., has resigned, and 
accepted a position with the Symington Co. 





Mr. J. H. Drennan, of the Atchison, Topeka & Santa Fe Ry. 
car department at Wichita, Kansas, has been made joint 
foreman of the Santa Fe-Frisco car department. 





Mr. J. W. Cain, assistant engineer of tests of the Gulf, 
Colorado & Santa Fe Ry. at Cleburne, Tex., has resigned to 
accept a position with McCord & Company of Chicago. 





Mr. George H. Lickert has been appointed master mechanic 
of the Colorado division of the Union Pacific R. R. at Pull- 
man, Colo., in place of Mr. George Thompson, resigned. 





Mr. W. H. Hudson, general master mechanic of the Southern 
Ry. at Birmingham, Ala., has been appointed district general 
master mechanic, with headquarters at Knoxville, Tenn. 





Mr. George Thompson has been appointed superintendent of 
motive power of the Denver, Northwestern & Pacific Ry., with 
headquarters at Denver, Colo., vice Mr. A Struthers, resigned. 





Mr. H. E. Malone, general foreman of roundhouse and shops 
of the Cleveland, Cincinnati, Chicago & St. Louis Ry. at 
Columbus, O., has been appointed general foreman of shops 
at Springfield, O. 

Mr. W. C. Whittaker has resigned as general foreman of 
Colorado City shops of the Colorado Midland Ry., and has 
been appointed general superintendent of the Hussell fron 
Works at Colorado Springs. 





Mr. R. L. Kleine has been appointed chief car inspector 
of the Pennsylvania R. R., and will be attached to the office 
of the general superintendent of motive power at Altoona, 
Pa., vice Mr, J. F. Elder, retired. 





Mr. L. A. Richardson, general foreman of the Oregon Short 
Line at Pocatello, Idaho, has been appointed division master 
mechanic of the Chicago, Rock Island & Pacific Ry. at Trenton, 
Mo., in place of Mr. A. C. Adams. 





Mr. C. F. Roberts, general foreman at Monterey, Mex., has 
deen appointed master mechanic of the San Luis division of 
the Mexican Central Ry., with office at Cardenas, Mex., suc- 
ceeding Mr. J. J. Cavanaugh, resigned. 





Mr. J. B. Dorsey, formerly master mechanic of the Denver 
& Rio Grande R. R., at Leadville, Colo., has been appointed 
master mechanic of the Cincinnati, Hamilton & Dayton Ry., 
with headquarters at Indianapolis, Ind. 





Mr. Earl C. Metzger, recently assistant superintendent of 
Nelson Morris & Co.’s Car Works, Chicago, has resigned, and 
has accepted the position of mechanical engineer with the 
Hicks Locomotive & Car Works, Chicago. 





Mr. George S. Allen, master mechanic of the Shamokin divi- 
sion of the Philadelphia & Reading Ry. at Tamaqua, Pa., has 
retired after a continuous service of 52 years with that road. 
He has been master mechanic at Tamaqua since March 1, 
1871. 


Mr. J. A. Baker, formerly master mechanic of the Southern 
Pacific Ry. at Houston, Tex., has been appointed master 
mechanic of the Beaumont, Sour Lake & Western Ry., the 
Colorado, Southern, New Orleans & Pacific Ry. and the Orange 
& Northwestern Ry., with headquarters at Beaumont, Tex. 


Mr. Walter Reid has been appointed acting road foreman of 
engines of the Los Angeles division of the Atchison, Topeka 
& Santa Fe Ry. at San Bernardino, Cal., temporarily relieving 
Mr. J. B. Galivan of that part of his duties which pertain ‘0 
the position of road foreman of engines. 





BOOKS. 


Catechism of the Electric Headlight. 94 pages. Vest pocket size. 
Published by the Brotherhood of Locomotive Firemen’s Maaqua- 
zine, Indianapolis, Ind. Price, 50 cents. 

This little book is a compilation of questions and answers con 
cerning the locomotive electric headlight. These were published 
in the Locomotive Firemen’s Magazine during the year 1905, anid 
include 296 questions and answers, which covers the subject even 
to its most minutest details as far as the operation and repair is 
concerned. This volume is well adapted in use for examination of 
firemen for promotion as well as a study for progressive firemen 
or engineers. It is accompanied by a number of illustrations on 
a separate sheet. 








Cost of Locomotive Operation. By G. R. Henderson. 192 paves. 
Standard 6 x 9 ins. Cloth. Published by the Railroad (u 
zette, 88 Fulton Street, New York. Price, $2.50. 

The cost of operating locomotives represents about one-third of 
the total working expenses of railroads, or one-fifth of the total 
revenue, and it is quite true, as is stated in the first chapter of 
this book, that, “fon large systems the total is a vast amount, run- 
ning into many millions yearly, yet, in spite of this fact, there is 
little definite information regarding the various individual items 
of expense, when by ‘definite’ we mean the actual expenditure per 
unit of work accomplished. It is true that we can divide the 
total figures of any one account by the engine mileage, train mile 
age, ton mileage, or any other factor. and obtain a unit cost for 
the system or division, but this will not differentiate the uphill] and 
level work, or the slow and time freights. nor can we gather an) 
idea of the cost per horse-power developed per hour, nor the effect 


of grades, speed, loading, etc. We can further make comparisons 
hetween the monthly performances cf locomotives, in order to de 
termine whether the coal consumption per engine or ton mile is 
increasing or diminishing, but if it be increasing, it is often diffi 
cult to assign a reason for it, although a perfectly logical one may 
exist. It is on account of these that this work is undertaken, witli 
the hope of clearing up in part, at least, the uncertainties arising 
from yariable physical and traffic conditions and enabling railroad 


officials to prognosticate and explain some of the seemingly unac 
countable increases and decreases in the cost of operation.” 

The above quotation clearly explains the object of this work. 
and in order to accomplish it the subject has been divided wp into 
different items, and each item studied separately in all its effects 
upon the cost of locomotive operation. These are divided into 
three general heads, viz.: supplies. maintenance and service. Fach 
of these general heads are divided into individual items. Under 
the heading of supplies the subjects of fuel. water, lubricants. 
waste, tools and miscellaneous are taken up separately. Under 
the heading of maintenance—general repairs. running expenses and 
renewals are considered, and under the heading of service—engi 
neers, firemen, hostling and turning, cleaning fires, wiping, i0- 
specting and firing-up are investigated. In considering each of 
these separate subjects it is recognized that the effects and cost of 
each vary very materially in different sections of the country. an‘ 
the subject is so handled that the results largely eliminate thes 
differences and can he made applicable to practically any railroad 
in the country. 

The second chapter in the book takes up the subiect of fuel- 
which is a most important item in the cost of operating locome 
tives, and the effect of each condition in operation is carefull 
treated. Thus we find what effect the quality of the coal has under 
different circumstances, in which it is illustrated that it is no! 
always the best coal which will give the cheapest operating cos! 
on certain designs of locomotives. The price is also considered. 
and it is shown that with the proper design of locomotive a chea? 
coal can often be made to be less expensive per trip or per ton 
mile than the higher grade and more expensive fuel. The cos! 
of hauling. handling, loss by shrinkage, storage, etc., are each in- 
vestigated. The effect of firing, running, design and condition of 
the power, grades, curvature. speed, tonnage, overloading. accolera- 
tion, braking, stopping and weather on the coal consumption and 
cost are each given careful study, and the results are usually pu! 
into curve or tabular form, making them convenient for everyday 
use, 
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The third chapter takes up the subject of water, considering 
its quality, the cost of water treated and untreated, pumping, and 
in it is carefully considered the value of purified water, showing 
under what conditions it is cheaper to go to a certain expense to 
obtain pure water. 

The other chapters in the book are each handled in the same 
detailed manner, and the results is a volume which contains an 
amazing amount of valuable and useful information, which should 
be known by all railroad officials in any way connected with the 
maintenance or operating of locomotives. An index is included, 
which will assist in making the book convenient as a ready refer- 
ence. 


puniciedbeninmneinerntiin 


Kconomics of Railway Construction. By 
Published by John Wiley & Sons, 45 East 19th Street, New 
York. 324 pages, 5% by 8%. Cloth. Price, $2.50. 

This book puts in a practical and convenient form much matter 
on railroad economics which will be of value and interest to a 
constructing or operating engineer. It does not attempt to go 
deeply into the theoretical subject, but includes practical matter 
for the use of the student or railroad man. It is divided into 
three parts, the first of which consists of the financial and legal 
elements of the problem, containing chapters on railroad statistics. 
organization, capitalization, valuation of railroad property and 
estimation of volume of traffic. The second part consists of the 
operating elements of the problem. and includes chapters on op- 
erating expenses, motive power, economics of car construction. 
track economics, train resistance and momentum grades. The third 
part discusses the physical elements ef the problem, and includes 
chapters on distance, its effect on operating expenses and receipts, 
curvature, minor grades, ruling grades. pusher grades and balancing 
grades for unequal traffic. The book contains much valuable in- 
formation put in the form of tables. and the subjects are illus- 
trated by means of curves wherever advisable. Each subject head 
in the book is numbered. and an index is included for ready refer- 
ence. The matter is all clearly and concisely stated, and as a 
whole this volume will be found of value to those concerned in any 
way with the operation of a railroad. 


Walter Loring Webb. 


Management of Electrical Machinery. By Francis B. 
E. M., Ph. D.. and Schuyler S. Wheeler. D. Se. 
tion. Cloth, 225 pages. 44% by 614 inches. D. Van Nostrand 
Company, 23 Murray Street, New York. Price, $1.00. 

This book was first published 14 years ago under the title of 
“Practical Management of Dynamos and Motors.” and has twice 
been completely revised, and many additions. which make its con- 
tents timely, have been introduced. For those who desire a handy 
reference book and source of information for daily use in the op- 
eration of electrical machinery this book is especially fitted. 

In the first few chapters the authors consider the subject of 
generators and prime movers from the standpoints of construc- 
tion, installation and operation. The various methods of connect- 
ing generators with the sources of driving power and the proper 
connections for wiring the various types of generators and motors 
are considered. Practical information is included regarding such 
subjects as the balancing of armatures and the installing of vari- 
ous safety devices. The next chanters deal with the details of 
operation, and give methods for making commercial tests and keep- 
ing generators and motors in good overating condition. Such de- 
tails are considered as the heating of field magnets, bearings, noisy 
operation, increased sneeds, variations in voltage, etc. The latter 
part of the book is devoted to the description of and suggestions 
for onerating and repairing arc lighting machinery. A chapter 
which includes a set of questions and answers to assist in localiz 
ing and remedying operation troubles is included, and the last few 
chapters take up the maintenance of railway motors. 


- CATALOGS. _ 


IN WRITING FOR THESE CATALOGS PLEASE MENTION THIS PAPEK. 





Crocker. 
Sixth edi- 











DAYTON PNEUMATIC Toot Co.—This company is issuing a cir- 
cular illustrating and drawing attention to some of the most 
prominent features of the Green Pneumatic Hammers. 





CHICAGO PNEUMATIC Toot ComMpANy.—This company is issuing 
® booklet which includes the names of some of the users of the 
Franklin air compressor throughout the world, the list being ar- 
ranged geographically by countries, states, towns and users. It is 
very extensive and interesting. Although the Franklin plant has 
been in operation only about three years, during that time it has 
built and shipped more than 1,000 air compressors. having an 
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aggregated capacity of 500,000 cu. ft. of free 


air per mjnute and 
representing installations of about 8,500 h.p. 





GENERATORS.—Bulletin No. 139, which has just been issued by 
the B. F. Sturtevant Company of Boston, Mass., in its Engineer- 
ing Series, presents a full line of generating sets driven by direct- 
connected vertical enclosed engines with forced lubrication. The 
published list contains 14 sizes, ranging from 3 to 50 k.w. in out- 
put; the former driven by a 3% x 3 engine and the latter by a 
12 x 10. All of the engines were especially designed for generator 
driving. 


STEAM ‘TRApS—The Joseph Dixon Crucible Company, Jersey 
City, N. J., pubiish a very interesting pamphlet on the subject of 
steam traps. It is an illustrated description of the several vari- 
eties, with valuable suggestions by W. H. Wakeman, expert steam 
engineer and author of well-known books on steam engineering. 
Some steam users seem to think that a steam trap is only a luxury 
to be enjoyed by those who have expensive plants in operation and 
wish to show many extra appliances which might be dispensed 
with, and not be missed. This is a great mistake, as a trap is 
valuable according to the cost of fuel that must be burned to make 
the steam. Certain it is that this pamphlet is well worth most 
careful reading, for it is instructive as well as interesting. 








THE STAYBOLY SUBJECT IN BrieF.—A pamphlet on this subject 
is being issued by the Mlannery Bolt Company, Pittsburgh, having 
been prepared by Mr. B. E. D. Stafford, general manager of that 
company. ‘The subject has been most carefully treated, and is 
illustrated by interesting sketches and photographs. The points of 
weakness of the different types of rigid staybolts are pointed out, 
and the reasons why the Tate flexible staybolt has proved success- 
ful are considered. The pamphlet includes much valuable matter 
about the best material for rigid staybolts and the stresses which 
a staybolt will stand. The cost is considered carefully both for 
installing and renewing. This pamphlet contains much valuable 
information, and will be of interest to all those connected with 
the maintenance of locomotive boilers. 





IXLECTRICAL APPARATUS.—The General Electric Company is 
issuing a number of publications, one of which is entitled “G. E. 
Specialties,” and is put in convenient form for reference, con- 
taining over 200 pages, giving illustrations, brief descriptions and 
tables of sizes and capacities of a wide array of electric special- 
ties. A detachable price list is included within the same covers. 
Included in this catalog are many different designs of cabinets for 
2 or 3-wire mains and as many outlets as desired for both light- 
ing and power; also circuit breakers, switches, lamp specialties, 
fuses, insulators, etc. ‘The same company is also issuing a catalog 
on type H General Electric transformers, which illustrates and 
carefully describes this type of transformer and its operation. 
These are made in sizes from 600 to 60,000 watts in practically 
any desirable voltage ratio. A number of bulletins are also being 
issued covering the following subjects: Cable terminals; parts of 
are headlights, giving reference to catalog number and including 
prices; variable speed direct current motors with commutating 
poles; switchboard panels; constant current enclosed are lamps; 
polyphase induction motors; GE-78 railway motor, and a careful 
discourse on the subject of feeder regulators. 





STURTEVANT HIGH-PRESSURE BLowerRs.—The B. F. Sturtevant 
Company, Hyde Park, Mass., is issuing Catalog No. 140, descrip- 
tive of high-pressure blowers. These blowers are designed for 
handling air or gas at any pressure below 10 lbs. per sq. in., and 
occupy a position midway between the large low-pressure volume 
blowers or fans, which for many years past have been manufac- 
tured by this company, and the strictly blowing engine or air com- 
pressor. They may be used to advantage in supplying air blasts 
for foundry cupolas, forge fires, smelting furnaces, hardening, tem- 
pering and annealing furnaces, for pneumatic tube systems, for 
moving granular material and, in fact, for any purpose where the 
maximum pressure does not exceed the limit of 10 Ibs. These 
blowers, which were illustrated and carefully described in the 
February issue of the AMERICAN ENGINEER AND RAILROAD JouUR- 
NAL, page 76, are manufactured in a variety of sizes and capaci- 
ties ranging from 5 cu. ft. to over 15,000 cu. ft. per minute. The 
catalog thoroughly illustrates and describes all the different de- 
tails of the blower and carefully explains its operation. A chapter 
is given on the proper method of installation, and another gives 
the results of tests made in the foundry, which showed that but 
2.45 h.p. was required to liquify each ton of iron, the rate of the 
melting being 6.65 tons per hour. Another chapter is also given 
on the use of this blower as a gas exhauster, where it has been 
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very successful. The next chapter illustrates the blower -directly 
driven by either motors, vertical or horizontal engines, which “units 
are manufactured by the B. F. Sturtevant Company. A final 
chapter is given on the proper method of testing blowers, and 
tables are included showing the weight of air under different pres- 
sures and temperatures and the flow of air through different size 
orifices. 





CONSOLIDATION Type FREIGHT Locomotives.—A pamphlet just 
published by the American Locomotive Company describes and 
illustrates a large number of consolidation locomotives built for 
various railroads. This pamphlet includes only consolidation loco- 
motives weighing less than 175,000 Ibs., and will be followed shortly 
by a pamphlet illustrating designs of this type weighing more than 
175,000 Ibs. The pamphlet opens with a description of the 
2—8—0 type, giving its distinguishing characteristics and its spe- 
cial advantages for heavy freight service or service on light rails 
where the wheel load is limited. Then follow four pages of tables 
giving the principal dimensions of thirty consolidation locomotives, 
ranging in weights from 66,000 to 175,000 Ibs., the tables being 
arranged in the order of the total weights of the locomotives. The 
next two pages show drawings of the side elevation and end eleva- 
tion of a typical design of consolidation locomotive. The rest of 
the pamphlet is taken up with photographic reproductions of the 
locomotives given in the tables, with the tabular information con- 
cerning the design on the page opposite each photograph. This is 
the third of the series of pamphlets which is to be issued by the 
American Locomotive Company, and will include all the standard 
types of locomotives, and constitute a record of the production of 
the company. Copies of the pamphlets already issued on the At- 
lantic, Pacific and Consolidation types may be had upon request. 


NOTES. 


WILMARTH AND MorMAN Co.—It is announced that Mr. Corneil 
Ridderhof, at present treasurer and general manager of the Wil- 
marth and Morman Co., of Grand Rapids, Mich., tias sold his in- 
terest in that firm, and will on January 1, 1907, resign 
to undertake a new business. 
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CORRECTION.—The name Kobbe Company, mentioned in our Oc- 
tober issue, should have read The Morse Chain Company, who have 
recently removed their plant from Trumansburg to Ithaca, N. Y. 





BRANCH OFFICE IN CANADA.—The Jeffrey Manufacturing Com- 
pany, Columbus, Ohio, has established a new Canadian branch 
office in Montreal, Canada, it being located on Lagauchetiere and 
Cote Streets. 





Water SOFTENERS FoR SouTH AFRICA.—The Kennicott Water 
Softener Company has received through its London office an order 
for seven water softeners for the Eckstein Group of the Rand 
Mines, Ltd., Johannesburgh, South Africa. 





Boyer Sreep ReEcorDERS.—The Chicago Pneumatic Tool Com- 
pany has received orders from the Chicago, Burlington & Quincy 
Railway for 114 Royer speed recorders, which are to be applied 
to the new equipment now being received by that road. 





STANDARD ScaLte & Suppty CoMpaNy.—This company has re- 
cently installed for the Pennsylvania Stee] Company at Steelton, 
Pa., two of the largest railroad track scales ever used east of the 
Mississippi River, both being of 150 tons’ capacity and 46 ft. long. 





THE CINCINNATI PuncH & SHEAR CoMPANY of Cincinnati are 
shipping to the Imperial Steel Works, Modji, Japan, a machine for 
punehing six holes in the standard angle splice bars for 100-lb. 
rails and a shear for shearing the splice bars to proper length. 
Both machines are to be driven by General Electric 220-voit direct 
current motors. 





THe T. H. Symincton Company.—This company. -has secured 
the services of Mr. C. R. Naylor, who for the past 12 years -has 
been in the mechanical department of the Atchison, Topeka & 
Santa Fe Railroad. Mr. Naylor will make his headquarters in 
the Western sales office of the Symington Company, Railway Ex- 
change Building, Chicago. 





Fartow Drarr GEAR.—In noticing the pamphlet entitled “The 
Bull Dog of Draft Gears” in our last issue the wording was such 
as to indicate that the draft spring was so injured as not to be 
capable of immediate use. That was not the case, however, and 
the whole gear, including the spring, was in condition to have been 
applied to another car immediately after the wreck. 
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_ELECTKIC CoNTROLLER &: Suppey -Company<=+This company an- 
nounces..the opening of.a Chicago ‘office: in the Merchants’ Loan & 
Trust Building, 135 Adams Street; Chicago,.which has been :placed 
in charge of :Mr. W. N. Connelly, who has had long experience in 
the electrical field. 





_ HeatTinec APPARATUS.—Among -the recent installations of heat- 
ing apparatus made by. the B. F. Sturtevant Company, Boston 
Mass., are found the following railroad shops: The repair shox 
of the New York Central at West Albany, the roundhouse of. the 
Southern Railway at Greenville, the new erecting shop of the 
American Locomotive Company at Schenectady and the Haske}! 
& Barker car shop at Michigan City. 





PuRDUE UNIVERSITY.—This university entered upon its 33d year 
on September 12th, and at the end of the second week 1,588 stu- 
dents had been enrolled, of which 86 per cent., or 1,879, wer 
registered in the schools of engineering. The facilities of the en 
gineering department have been considerably increased by the adci- 
tion of new buildings and equipment during the past year, and « 
number of additions have been made to the instructing staff. 





LARGE ELeEcTRICAL SHIPMENTS.—The Crocker-Wheeler Com- 
pany, Ampere, N. J., have within the last few weeks, in addition 
to all smaller shipments, sent out nine carloads of electrical ma- 
chinery, of which four carloads of motors went to the Nationa] 
Tube Company, two of generators and motors to the Lehigh Port- 
land Cement Company, two of alternating current generators to 
the Snow Steam Pump Company and one of small motors to San 
Francisco. 





CHICAGO PNEUMATIC Too. CoMPANY.—A largely increased e- 
mand for the Franklin air compressors has made it necessary for 
the Chicago Pneumatic Tool Company to make very substantial 
additions to the Franklin plant, and in addition to the extensive 
improvements which have been made in this plant, during the 
current year, it has now become necessary to add 150 ft. to the 
machine shop, which will permit an increase in output from 55 
to 70 compressors per month. 





SMALL VERTICAL HIGH-SPEED IXNGINES.—The May issue of thie 
Journal of the Association of Engineering Societies contains an 
article by Mr. F. R. Still, a member of the Detroit Engineering 
Society and chief engineer of the American Blower Company, on 
“Small Vertical High-Speed Engines. This article, which is 
illustrated, explains the difficulties attending a satisfactory design 
of small high-speed engines, and explains how they have been over- 
come and corrected. It contains much interesting and yaluable 
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information. 
New Iron AND Street Company.—The Refined Iron & Steel 


Company, Pittsburgh, announces that their plant is now completed 
and in operation, and is producing high-grade puddled iron for 
various uses. <A specialty is being made of staybolt iron manu- 
factured by a process controlled by Mr. Stubblebine, who is the 
manager of the Company. Mr. Stubblebine has previously for 55 
years been superintendent of the Bethlehem Rolling Mills, and 
with his son, who is superintendent of this plant, has had a 
long experience in the iron business. The equipment in operation 
consists of seven puddling furnaces, three heating furnaces, a 22- 
in. puddle train and a 16-in., 12-in. and 9-in. train of rolls. The 
president of the company is Mr. J. C. DeNoon; the vice-president, 
Mr. I. N. DeNoon, and the secretary is Mr. Harry F. Gilg. 





STANDARD ROLLER BEARING CompaANy.—Mr. S. S. Eveland, 
vice-president and general manager of the Standard Roller Bear- 
ing Company, Philadelphia, has purchased for that company the 
entire plant of the Pennsylvania Iron Works Company, which 
joins their present property. By this purchase they have secured 
five extra buildings and real estate 1,600 x 120 ft., all on the main 
line of the Pennsylvania Railroad, which makes the total length 
of their property over one-half mile. In addition to the above. 
this company is also-erecting the largest reinforced concrete build- 
ing in Philadelphia or vicinity, which will be devoted « 2clusivelY 
to the manufacture of annular ball bearings, automobile axles, 
etc. Over 1,200 hands are employed at the present time, and this 
number will eventually be raised to over 3,000 when building and 
alterations now under way are completed. During the past few 
months this company has built and equipped a large crucible steel 
castings plant, and iron and brass foundry and a large drop [org- 
ing plant. They now have the largest complete plant in the world 
for the manufacture of automobile axles and ball and roller bear 


ings. 


